THE 


LARYNGOSCOPE. 


VoL. L OCTOBER, 1940. No. 10 


DISTURBANCES OF THE FUNCTION OF THE EAR 
AFTER CONCUSSION OF BRAIN. 


Dr. HANS BRUNNER, Chicago. 


The following review is not supposed to cover the entire 
field of injuries to the ear. The direct injuries to the ear due 
to accident or surgery, the injuries due to acustic trauma- 
tism or sudden changes of air pressure, the injuries due to 
gunshot lesions, and the injuries due to severe hemorrhages 
and lacerations of the brain are not included. Although 
much knowledge has been accumulated concerning the above- 
inentioned kinds of injuries, the otologist most frequently 
meets with the injuries of the skull which are of slighter 
degree; viz., with concussion of brain, providing the otologist 
works under conditions of peace. Of course, there is no doubt 
that even under these conditions of peace, severe injuries to 
the skull and brain frequently occur; however, these cases 
belong to the realm of the neurosurgeon and the neurologist 
and, thus, the work of the otologist is of minor importance. 
From these reasons the following review deals only with con- 
cussion of brain and the affections of the ear after concussion 
of brain. 

Broadly speaking, all of these injuries are caused by some 
blunt force which has a wide point of impact against the 
skull. Either the skull is struck a blow or it is set into rapid 
motion by a fall and suddenly comes to rest against some 
broad, solid substance. 


I. — CONCUSSION OF BRAIN AND POSTCONCUSSION SYNDROME. 


Trotter," in 1924, presents the following definition of con- 
cussion of brain: “I may say at once that I use the term 
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concussion ... in the strict classical sense, to indicate an essen- 


tially transient state due to head injury which is of instan- 
taneous onset, manifests widespread symptoms of a purely 
paralytic kind, does not as such comprise any evidence of 
structural cerebral injury and is always followed by amnesia 
for the actual moment of the accident.” That is the classical 
definition presented by the old surgeons and pathologists; 
however, the age of that definition does not prove its correct- 
ness. Thus, Osnato and Giliberti*’ are right in emphasizing 
two fundamental exceptions to the above definition: 1. It is 
not possible to say in a given case “that the state is essen- 
tially transient,” unless one recognizes that these words sim- 
ply apply to the unconsciousness and the immediate paralytic 
phenomena which accompany or follow the unconsciousness. 
2. It is not tenable to advance the proposition that concussion 
of the brain “does not as such comprise any evidence of struc- 
tural cerebral injury.” I entirely agree with Osnato and Gili- 
berti*? that the concussion of brain as such does comprise 
definite evidence of structural cerebral injury, which has been 
proven by experimental work and pathological examinations 
(Jakob,?® Brunner,®*> Winkelman and Eckel,’ Rosenhagen,” 
Rotter,** Martland,**, Schaller®* and others). The physical 
factors important in bringing about the intracranial changes 
following concussion of brain, according to Strauss and 
Savitsky,” are as follows: compression of the cerebral cortex 
(v. Bergmann) ; pressure on the cortex forcing out the blood 
—cerebral anemia (Kocher); compression of the medulla 
oblongata (Breslauer) ; compression of the whole brain stem 
(Schueck, Wilson and Winkelman) ; shaking up the cerebral 
centres, plus anemia (Polis) ; mass movement of the brain 
(Gussenbauer) ; mass movements of spinal fluid with tearing 
of tissues (Duret. Cassasa, Berner) ; disruption of intracra- 
nial elements owing to the varying elasticity of the constitu- 
ents of the brain (Marinesco) ; disturbance of the intracel- 
lular equilibrium as a result of differences in the specific 
gravity of cellular constituents (Rahm, Ingvar); tissue 
changes resulting from a difference in specific gravity be- 
tween the gray and the white matter (Tilmann) ; mechanical 
agitation of the intracranial contents, resulting in molecular 
disorganization of the myelin sheaths (Russel); a similar 
process resulting in molecular disorganization of the ganglion 
cells (Erichson, Obersteiner). The length of this list proves 
that nobody knows exactly what actually happens in the 
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inside of the skull at the moment of the injury; however, 
there cannot be any doubt that the traumatizing force must 
change the physiological conditions of the brain. According 
to Strauss and Savitsky,”® the following changes of the phy- 
siological conditions have been suggested: Vasospasmus pro- 
gressing to the point of softening of tissues (Neuberger) ; 
reflex vasomotor paralysis (Hoff); reflex spasm of the ves- 
sels of the choroid plexus with diminished production of cere- 
brospinal fluid (Leriche) ; vasomotor disorders in the choroid 
plexus with increased production of spinal fluid (Schlech) ; 
vasomotor changes (stastis, prestasis) with hemorrhage 
(Ricker) ; changes in the hematoencephalic barrier or menin- 
geal permeability (Hauptmann); defective resorption of 
cerebrospinal fluid (Fay) ; breakdown of the ependymal bar- 
rier and penetration of cerebrospinal fluid into the cerebral 
tissues (Hoff) ; unresolved contusion (Trotter) ; late cerebral 
edema (Constantini) ; perversion of the activity of intracel- 
lular proteolytic ferments (Marinesco) ; alteration in the irri- 
tability of the ganglion cells (v. Sarbé) ; continued microglial 
activity (Stevenson) ; liberation of histiolytic ferments as a 
result of the breakdown of brain tissue (Staemmler) ; depri- 
vation of oxygen resulting from vascular lesions causing the 
tissues to take up water and sweil (Cannon) ; the effect of 
cytotoxic substances resulting from the breakdown of injured 
brain tissue (Joannovicz) ; changes in the acidity of the corti- 
cal cells (Knauer and Enderlen) ; binding of water in cells — 
“Hirnschwellung” (Reichardt) ; organic acids in the intercel- 
lular tissue of the brain due to breakdown of brain tissue 
causing edema (Henschen) ; disorders of the vegetative nerve 
supply to the head (Muck) ; changes in the activity of reticu- 
lar tissue about blood vessels (Rossi). 


Although there is no uniformity of opinions concerning the 
physiological changes in concussion of brain, most of the 
results of the recent studies support the theory that derange- 
ment of the cerebral circulation is responsible for many of 
the sequelae of concussion of brain (Brunner™ * Strauss and 
Savitsky*’). These sequelae of concussion of brain can be 
found: a. by the microscope; b. by encephalography; c. by 
clinical examinations; and d. by otological examinations. 

a. Microscopical Examinations: The most exhaustive work 


was done by Jakob,?* who found the following changes of the 
brain after head injuries in animals as well as in humans: 
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Hemorrhages of the meninges which lead to a thickening of 
the meninges and an obliteration of the meningeal spaces and, 
consequently, to a disturbance of the circulation of the spinal 
fluid; dot-like hemorrhages in the medulla oblongata and in 
the cervical part of the spinal cord; foci of crushing in the 
striate body, at the periphery of the white matter, in the 
floor of the fourth ventricle and close to the central canal; 
degeneration of the fibres at the margins of the medulla oblon- 
gata and the cervical part of the spinal cord; systemic degen- 
eration of the pyramidal tracts, the bundle of Monakow, the 
lemnisci and the restiform body; degeneration of the pos- 





terior roots of the spinal nerves; degenerative changes of i 
the ganglion cells. I'* °° have repeated the experiments of 


Jakob*® on a smaller scale and found the same changes in the 
nuclei of the cochlear and vestibular nerves. 


b. Encephalographic Examinations: In 1925, Foerster 
found pathological changes of the encephalogram after head 
injuries. These findings were confirmed by Wartenberg, 
Schwab, Heidrich, Pancoast and Fay, Foerster and Penfield, 
Friedman,'* Friedman and Gamsu,'’ Bielschowsky.* The 
changes which can be visualized in the encephalogram after 
concussion of brain with or without fracture or subarach- 
noideal bleeding are: dilatation of ventricles, considerable 
accumulation of air on the convexity of the brain, migration 
of the ventricular system towards the site of the lesion, non- 
visualization of the ventricular system after lumbar injection 
of air. Bielschowsky‘ found these changes in 86 out of 106 
examined cases of different kinds of head injuries. Among 
these 106 cases there were, however, only 48 cases of concus- 
sion of brain; the other were cases of severe hemorrhages of 
the brain and cases of traumatic epilepsy. Among these cases, 

3ielschowsky found a pathological encephalogram in 77 per 
cent. Despite that great number of pathological findings, 
Bielschowsky emphasizes: 1. that there are cases with defi- 
nite concussion of brain and a normal encephalogram; 2. that 
there are cases with a definite hysterical constitution and a 
pathological encephalogram; and 3. that there are cases with 
a pathological encephalogram but without any complaints. 
Foster Kennedy*' warns particularly to draw definite conclu- 
sions from slight changes of the encephalogram. Summariz- 
ing, we must say, in agreement with the majority of exam- 
iners, that the complaints after concussion of brain are not in 
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strict correlation to the findings of the encephalography. In 
addition, one must keep in mind that the encephalography in 
patients after concussion of brain may cause a psychical 
trauma, which is particularly probable in patients who seek 
a revenue from the injury. This fact was emphasized by 
v. Grabe*! and others. 


c. Clinical Examinations: After concussion of brain, a 
symptom complex can be observed which consists of: head- 
ache, dizziness, inordinate fatigue on effort, intolerance to 
intoxicants, vasomotor instability, tinnitus, nausea, glitter- 
ing, emotional instability, psychical depressions, psychical 
irritability, diminution of ability to remember and to con- 
centrate. This symptom complex was called traumatic neu- 
rosis (Oppenheim), postconcussion neurosis, postconcussion 
syndromes (Foster Kennedy,*' Strauss and Savitsky®’), post- 
traumatic general cerebral syndrome (Foerster), traumatic 
encephalitis (Osnato and Giliberti*’?) and traumatic enceph- 
alopathy. We choose the term postconcussion syndrome and 
emphasize, with Strauss and Savitsky,*’ Osnato and Giliberti*”’ 
and many others, that this symptom complex is organic, due 
to the microscopic and encephalographic changes of the 
brain, although psychogenic factors very frequently compli- 
cate the clinical picture if the socioeconomic and other diffi- 
culties following the trauma last long enough. Foerster and 
his associates emphasize that a postconcussion syndrome may 
occur, although seldom, without a preceding concussion of 
brain. That statement needs a comment. In examining a case 
of postconcussion syndrome one seldom has the chance to 
observe the patient immediately after the injury. As a rule, 
the examiner is entirely dependent on the history and, con- 
sequently, the examiner inquires for unconsciousness after 
the injury to make sure the diagnosis of a preceding concus- 
sion of brain, since the possibility of concussion of brain 
without unconsciousness is generally denied (Reuter®’) ; how- 
ever, there are some rare exceptions (Strauss and Savitsky”’), 
and Grove** found in his own series of 42 patients after 
trauma of the head unconsciousness noted in the history 29 
times. In nine patients consciousness was not lost; in four 
records loss of consciousness was not noted. Considering these 
facts, we may say that a postconcussion syndrome may occur 
without unconsciousness after injury; however, we cannot 
definitely say that a postconcussion syndrome can occur with- 
out a preceding concussion of brain. 
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d. Otological Examinations: Among the symptoms of post- 
concussion syndrome, mentioned above, vertigo and tinnitus 
are of particular interest for the otologist, since these symp- 
toms, especially the vertigo, are very frequently associated 
with that disease ; therefore, the examination of the ear should 
be compulsory in cases of post-concussion syndrome. As a 
matter of fact, the ear examination is usually made in these 
cases but, unfortunately, not always by the otologist. Much 
confusion could be avoided if examinations of the ear were 
always made by physicians who are supposed to know how 
to proceed. Davis,"* in 1927, claims: “Neuropsychiatrists 
should avoid too great an emphasis on vestibular tests 
because they are by no means on a scientific footing.” It is 
our opinion that the otologists look upon the vestibular tests 
from just the contrary viewpoint. There is still another diffi- 
culty concerning the evaluation of otological symptoms. As a 
rule, different writers describe otological symptoms after 
head injuries, but they do not specify whether they mean 
cases of plain postconcussion syndrome, cases of postconcus- 
sion syndrome combined with a concussion of the inner ear, a 
fracture of the temporal bone, or even another disease of the 
middle or inner ear. I agree with Grove,** who finds it par- 
ticularly difficult in many instances to distinguish between a 
concussion of the inner ear and a longitudinal fracture of 
the temporal bone; however, there is not much difficulty 
in distinguishing between a plain postconcussion syndrome 
which is a disease of the brain only and a postconcussion syn- 
drome combined with a disease within the temporal bone. In 
a postconcussion syndrome combined with a disease within 
the temporal bone there is generally a definite impairment of 
hearing; in plain postconcussion syndrome as a rule there is 
no definite impairment of hearing. For instance, Alexander 
and Scholl? found disturbances of hearing only in 1.7 per cent 
of cases of plain postconcussion syndrome. At first glance, 
this statement is somewhat surprising since the microscopic 
examination of the brain in postconcussion syndrome fre- 
quently shows degenerative changes within the cochlear nuclei 
in animals as well as in humans; however, we know that 
these changes do not cause a marked impairment of hearing. 
I remember the case of encephalitis following a pemphigus 
I® described in 1931. In that case the hearing, as far as the 
conversational voice was concerned, was normal two days 
prior to death, although the microscopic examination of the 
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brain revealed a definite encephalitis in some of the cochlear 
nuclei. Consequently, when a definite impairment of hearing 
occurs after a concussion of brain, the reason for such 
impairment must be sought in the ear and not in the brain. 


The following case’ is very instructive: 


A woman, age 51 years, was in an automobile accident. She did not 
know whether or not she was unconscious after the accident. Never- 
theless, the diagnosis of a fracture of the base of the skull was made in 
a surgical clinic. Immediately after the accident she noticed discharge 
from the right ear, and her hearing, although not quite normal prior to 
the accident, was markedly impaired. Then years after the accident she 
died from an otitic meningitis. Neither the microscopic examination nor 
the autopsy revealed any trace of a fracture of the skull; however, the 
microscopic examination of the temporal bone did reveal an extensive 
5 otosclerosis as the reason for the “post-traumatic” deafness. 





Since tinnitus in these cases is neither frequent nor very 
bothersome, we must say that as a rule the plain postconcus- 
sion syndrome does not include marked cochlear symptoms. 

We meet entirely different conditions as far as the laby- 
rinthine symptoms are concerned, as pointed out by Grove,” 
Alexander and Scholl? and others. At first, the vertigo, which 
is observed in 57 per cent (Osnato and Giliberti*’) to 75 per 
cent (Glaser*’) of the cases, must be considered. Foster Ken- 
nedy™' considers headache and vertigo as almost impon- 
derable factors after head injuries. Osnato and Giliberti* 
confine the term dizziness to those cases in which an actual 
vertigo is present, confirmed in a great many cases by dis- 
turbances of station or gait, the presence of nystagmus on 
changes of posture, or some disturbance of the after-turning 
reaction. The term giddiness should be limited to those com- 

; plaints of peculiar subjective feelings of unsteadiness con- 
nected with subjective visual disturbances, such as a sensa- 
tion of blurred perception, of moving objects or cloud of 
vision. Linthicum and Rand* divide the vertigo into two 
types: a. True or systematized vertigo, in which external 
objects appear to revolve around the subject in a definite 
direction. It originates in the end-organ and is often asso- 
ciated with spontaneous labyrinthine phenomena; b. false or 
nonsystematized vertigo, which may be simply a feeling of 
uncertainty or confusion. It may be caused by ocular disturb- 
ances or intracranial lesions involving the vestibular tracts, 
or it may be due to so-called neurasthenic vertigo. It does 
not originate in the end-organ but may result from a derange- 
ment of the ocular, tactile or joint-muscle sense or a combina- 
tion of any of these. 
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In the experience of MacMurray," vertigo is described by 
the patient as giddiness, dizziness, swimming in the head, 
staggering or unsteadiness of motion. 


Glaser*® divides vertigo in true vertigo, postural dizziness, 
general dizziness and a combination of postural and general 
dizziness. If I understand correctly, Glaser calls “true ver- 
tigo” the whirling dizziness originating within the labyrinth. 
The postural type of dizziness is of a milder degree and lasts 
from a few seconds to several minutes. It is usually caused 
by a change of posture or by sudden changes in temperature, 
exposure to sunlight, excitement, etc. The dizziness is not 
actually a rotation, but is a sense of unsteadiness, instability 
or giddiness, accompanied by a feeling of wavering, or sway- 
ing objects before the patient’s eyes become black or gray. 
Generalized dizziness is never “clear cut,” for the patients 
describe a type which is a combination of true vertigo and 
postural dizziness, but yet with many variations present. 


In using the clinical approach to vertigo rather than the 
psychological approach, I separate from the general and col- 
lective term “vertigo” a specific sensation called “labyrinthine 
vertigo.” This labyrinthine vertigo is identical with the ver- 
tigo induced in normal individuals by the classic labyrinthine 
tests as the turning, caloric and galvanic tests. The labyrinth- 
ine vertigo is either a revolving dizziness or a kind of dizzi- 
ness which I call, according to Purkinje, “tactile dizziness.” 
Consequently, when we find vertigo among the complaints of 
a patient we can only speak of labyrinthine vertigo if it shows 
a whirling or tactile type. In all other circumstances we may 
speak of vertigo, but we cannot speak of labyrinthine vertigo. 


The labyrinthine vertigo is due to diseases of the labyrinth 
or the central pathways of the vestibular nerve; all other 
kinds of vertigo may have some correlation with the vestibu- 
lar pathways, but we do not definitely know it. Consequently, 
I consider only the labyrinthine vertigo as an otological 
symptom, and as the most important otological symptom as 
far as the postconcussion syndrome is concerned, providing 
the patient complains of labyrinthine vertigo without lead 
questions on the part of the examiner and without being 
informed about the character of labyrinthine vertigo. It is, 
however, not easy to fulfill the latter requirement, particularly 
in legal cases. Sometimes it happens that even the otologist 
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is convinced that the patient actually suffers from labyrinth- 
ine vertigo; nevertheless, the court doubts this, as long as 
there is no objective evidence of vertigo. Kobrak* and 
Fletcher’’ have proposed to observe the private life of the 
patient to see whether or not the complaints of the patient 
are true. I do not believe that this proposal will meet with 
general approval as far as the vertigo is concerned. There 
are certainly some difficulties. At first, these patients do not 
have continual vertigo; the vertigo appears rather in attacks 
with intervals of various duration. Thus, it may happen that 
the patient notices an attack of vertigo, but the detective does 
not notice anything, as he is not present at the time of the 
attack. If, however, the patient suffers from continual ver- 
tigo due to a severe lesion of the brain and not a plain con- 
cussion of brain, there are as a rule so many objective 
symptoms that a detective is not necessary. Furthermore, 
since it is apparently difficult to teach a detective the differ- 
ence between a vertigo of labyrinthine and a vertigo of non- 
labyrinthine origin, the otologist needs objective symptoms to 
prove the existence of even a slight labyrinthine vertigo. 
Those objective symptoms are: 1. The finding of spontaneous 
nystagmus. 2. The finding of nystagmus after quick head 
movements. 3. The findings by means of the labyrinthine 
tests. 


1. Spontaneous nystagmus was found in nearly 70 per cent 
of tle cases by Grove,** in nearly 30 per cent by Linthicum 
and Rand,** only in 4 per cent by Glaser*®® and in 3 per cent 
by Alexander and Scholl.2 My own findings agree with the 
findings of Grove; however, the great difference between the 
examiners is surprising. This difference is probably due to 
the following facts: The spontaneous nystagmus in post- 
concussion syndrome is a weak nystagmus and, consequently, 
not easily seen. In looking for that nystagmus, it is very 
important to bend the patient’s head backwards, as should 
always be done in examining spontaneous nystagmus. Fur- 
thermore, the nystagmus in postconcussion syndrome is not 
present permanently. Thus, it may happen that the patient 
fails to show a nystagmus when he is examined by the otolo- 
gist, although he may show it a few hours later. Finally, 
since the nystagmus is more frequently seen shortly after 
the injury than later, a single examination in postconcussion 
syndrome can rarely lead to a definite diagnosis. 
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2. Many years ago I* recommended a search for a nystag- 
mus after quick head movements backwards. Unfortunately, 
the test is not very frequently active but if it is active it indi- 
cates the presence of labyrinthine vertigo. Osnato and Gil- 
iberti,** Alexander and Scholl? occasionally found an active 
head movements test in their cases; Grove** found it in only 
four patients. 


3. As far as the labyrinthine tests are concerned, there is 
a great confusion among the different examiners. Osnato and 
Giliberti** found normal, subnormal, supernormal irritability 
and even a loss of irritability of labyrinths after head injuries. 
Perhaps the most characteristic feature was a tendency to a 
prolongation of the after-turning nystagmus but more par- 
ticularly excessive vertigo. Wolfson®** found in the majority 
of cases of true concussion of brain a heightened irritability 
of one or both labyrinths with the galvanic current. Linthi- 
cum and Rand* encountered a hyperactive nystagmus seven 
times among 35 persons rotated; normal nystagmus was 
present in 13, and hypoactive responses were obtained in 
15 instances. On only one occasion they encountered an entire 
absence of postrotating nystagmus. They further noticed a 
failure of nausea, sweat and pallor to occur even after pro- 
longed stimulation of the labyrinth. Zacks*® encountered 
similar findings as we are used to see them in cerebellopontile 
angle tumors. Glaser*® found either normal or subnormal 
responses in his cases by means of the turning test, as well 
as the caloric test. 


Considering these very different findings, one must agree 
with Fletcher* and Grove,?* who find the spontaneous signs 
of a deranged vestibular function of more value in studying 
and evaluating the vertigo than induced labyrinthine reac- 
tions. My conclusions are even more definite than the con- 
clusions of Fletcher and Grove: If the induced labyrinthine 
reactions in the cases we. are dealing with would actually be 
so different, the induced labyrinthine reactions would be of 
no value at all. Fortunately, the reactions are not as different 
if one clears away some misunderstandings. At first, the 
labyrinthine tests are difficult as far as the interpretation is 
concerned. Of course, the state of affairs is not as bad as 
indicated by Osnato, who says that anything tending to dis- 
turb the emotional state of a patient will produce hyper- 
irritability. That statement concerns only the psychical reac- 





























BRUNNER: EAR ASPECTS OF BRAIN CONCUSSION. 931 


tion, viz., vertigo, called forth by the labyrinthine tests, but 
it does not concern markedly the reflex reaction, viz., nystag- 
mus. Many years ago I emphasized that the diagnosis of 
labyrinthine hyperexcitability never should depend on the 
vertigo but only upon the nystagmus. Nevertheless, Osnato 
is correct in his observation that it is only by frequent testing 
that one can really safely say that there is or is not hyper- 
excitability of labyrinths. 


A second important misunderstanding is found in the fact 
that many otologists speak of cases after head injuries, but 
do not attempt to distinguish between plain and complicated 
postconcussion syndrome. There is no doubt that after head 
injuries one can find all possible induced reactions, but who- 
ever has examined cases of plain postconcussion syndrome, 
found either a normal excitability or a hyperexcitability 
of labyrinths. If there was a hypoexcitability or a loss of 
excitability of labyrinths, the case was not one of plain post- 
concussion syndrome but rather a case of a complicated post- 
concussion syndrome, the complication being either a frac- 
ture of the temporal bone, a concussion of inner ear, a severe 
hemorrhage into the posterior fossa (Engelhardt*’), a brain 
tumor, or another accompanying disease such as syphilis. 


The third misunderstanding concerns the conclusions to be 
drawn from the induced labyrinthine reactions. There are 
different correlations between vision and eye or hearing and 
cochlea on the one hand, and vertigo and labyrinth on the 
other hand. The vision is a normal or physiological response 
to a normal or physiological stimulus, the hearing is a normal 
or physiological response to another normal or physiological 
stimulus, but the labyrinthine vertigo is an abnormal or non- 
physiological response to an abnormal or nonphysiological 
stimulus. Such abnormal or nonphysiological stimuli are 
caused not only by the different labyrinthine tests, but also 
caused by diseases of the labyrinth or the vestibular path- 
ways. Consequently, diseases of the labyrinth or of the 
vestibular pathways, as well as the labyrinthine tests, 
cause essentially the same physical and psychical responses. 
Between the diseases of labyrinth and vestibular pathways 
on the one hand, and the labyrinthine tests on the other, there 
are, however, two important differences. A labyrinthine test 
lasts a few minutes and after another few minutes every- 
thing is the same as it was before. A disease may set in 
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slowly or acutely; it may be stationary or progressive; it may 
progress slowly or rapidly; at any rate, it always lasts much 
longer than a labyrinthine test. Consequently, there is suffi- 
cient time for development of a compensation of the laby- 
rinthine symptoms, particularly of the psychical symptoms, 
the vertigo being an abnormal and disagreeable sensation, 
which a normal psychical constitution endeavors to throw off. 
In that way the cases with subsiding vertigo, in spite of per- 
sistent abnormalities of the labyrinthine tests, are easily 
understood, and they do not curtail the clinical importance 
of the labyrinthine vertigo, as Glaser*® seems to believe. The 
compensation of the physical symptoms of the labyrinth after 
head injuries was particularly studied by Koch. 

Only very few diseases of the brain destroy all vestibular 
pathways, since these pathways are distributed over a great 
part of the brain stem. The pathological changes found in 
postconcussion syndrome surely do not belong to these few 
diseases, for these changes are found only in a small part of 
the vestibular pathways. These changes also do not lead to 
a complete destruction of the nervous elements and thus it 
is obvious that even a part of the vestibular pathways is 
sufficient to conduct the nonphysiological and gross stimuli 
employed in the labyrinthine tests to the vestibular centres, 
where the induced reactions are developed. Consequently, it 
fits very well in our concept of labyrinthine pathology that 
these patients may suffer from labyrinthine vertigo although 
the clinical examination of the labyrinth reveals normal 
responses; therefore, I cannot quite agree with Linthicum 
and Rand,** Fletcher"® and others who believe that the finding 
of normal induced reactions exclude an organic cause for the 
complaint of vertigo. The best one can say is that the exist- 
ence of labyrinthine vertigo cannot be proved if the laby- 
rinthine tests reveal normal reactions, but that is all. For- 
tunately, these cases are not frequent. More often an actual 
hyperexcitability is found, recognizable from the nystagmus 
after the caloric test, which points to the existence of laby- 
rinthine vertigo. 


Glaser” mentions cases after head injuries with abnormal 
reactions of the labyrinths who never complained of vertigo. 
I am not able to discuss these cases, since I discovered such 
findings occasionally in cases of tertiary syphilis but never 
after head injuries. 
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Koch* and Fletcher’ have used the bilateral, simultaneous 
irrigation of the ears in order to discover slight disturbances 
of the balance of the labyrinths on both sides. The author 
has used this method for many years in the examination of 
brain tumors. Without having personal experience, I believe 
that this method could occasionally yield useful results in 
postconcussion syndrome. 


Beyer*® frequently found a disturbance of the function of 
the labyrinths combined with eye muscle palsies in these 
cases. Muck* and Buech* stress the importance of the adren- 
alin test of Muck, the importance of which is doubted by 
3erberich, in cases after head injuries. 


II. — POSTCONCUSSION SYNDROME COMPLICATED BY FRACTURES 
OF THE TEMPORAL BONE. 


Up until now we have had to deal with plain postconcus- 
sion syndrome, viz., a disease of the brain, but without path- 
ology within the ears. In this second group of cases the post- 
concussion syndrome is complicated by a fracture of the tem- 
poral bone, which obviously is much more serious than plain 
postconcussion syndrome. Consequently, in these cases the 
symptoms of the postconcussion syndrome are put into the 
background as compared with the symptoms of the fracture. 
It should be understood that in the following discussion we 
refer to fractures of the temporal bone only, although we 
always have in mind a postconcussion syndrome complicated 
by a fracture of the temporal bone. 


Concerning these fractures, three excellent monographs of 
Pietrantoni,*® Voss and Grove*® are at our disposal. I only 
can quote the monograph of Ramadier and Caussé after Grove. 


It is, of course, unnecessary to give an extensive review of 
these monographs, which consist of a study of hundreds of 
cases. I merely want to mention some statements which cor- 
rect those made in the monograph of Schoenbauer and Brun- 
ner®® from 1927. 


While it was formerly believed that if the labyrinthine 
capsule was fractured at any point, a complete cochleovestib- 
ular paralysis would ensue, de Kleyn and Stenvers,** Hof- 
mann** and, particularly, Klingenberg** have found that iso- 
lated fractures of the cochlea may occur with an isolated loss 
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of hearing and a retention, or at least a partial retention, of 
the function of the labyrinths. Grove* feels that among his 
16 cases of fractures of the labyrinthine capsule there were 
three cases with an isolated cochlear fracture; and to prove 
the actual existence of such isolated fractures, Grove refers 
particularly to a case reported by Schlittler™ of an individual 
dying of meningitis, who had received an injury to his head 
16 years prior to his death. Repeated examinations in the 
interim had shown a total loss of caloric irritability, with 
retention of somewhat reduced hearing ability. Microscopic 
examination of the temporal bone revealed two fractures 
involving the vestibule but sparing the cochlea. Similar cases 
were reported on by Voss.” It is obvious that these cases 
prove the existence of an isolated fracture of the vestibule 
but not of the cochlea. That is important, since the pathology 
of the transverse fractures of the temporal bone shows the 
vestibule to be the most vulnerable part of the inner ear. 
Thus, we can understand that an incomplete transverse frac- 
ture occasionally may destroy the vestibule only, but it is 
more difficult to understand why an incomplete transverse 
fracture should destroy the cochlea only. At any rate, fur- 
ther examinations are required to prove whether the isolated 
cochlear fracture is an entity or is nothing more than an 
incomplete transverse fracture. 


Grove** and Fletcher’* further insist that the otoscopic 
examination should be made as soon after the injury as pos- 
sible ; although the author entirely agrees that the case should 
be seen by an otologist as soon after the injury as possible, 
he does not agree with an exact otoscopic examination in the 
acute stage of an injury, which, in his opinion, is unneces- 
sary and may be dangerous. What advantage has a patient 
from an exact otoscopic examination in the acute stage of 
a head injury? Grove** answers by his reference to the pos- 
sibility of detecting a hematotympanum, or liquor tympanum, 
or a fracture of the bony external canal. If the otologist dis- 
covers these findings, he knows that the patient very probably 
has acquired a longitudinal fracture of the temporal bone. 
He can, however, confirm such diagnosis by other symptoms 
which are even more frequent than the symptoms discovered 
by the otoscopic examination. If we further consider that the 
findings of a hematotympanum or a fracture of the external 
canal have no influence upon the general treatment, that Grove 
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himself found only six fractures of the external canal among 
150 cases, and only seven hematotympanums and, finally, that 
the failure to find a fracture of the external canal or a hemato- 
tympanum does not exclude the existence of a fracture of the 
temporal bone, it does not seem worth while to risk an exact 
otoscopic examination. As a matter of fact, an exact oto- 
scopic examination is a risk in the acute stage of a fracture 
of the temporal bone, since it may flare up a latent infection. 
Although Grove,” Voss,” Fletcher*® and others may contend 
that they never saw such a complication, the surgeon, who, 
as a rule, takes care of these patients, may consider an otitis 
as due to the otoscopic examination and not as following the 
otoscopic examination. Consequently, in my cases exact 
examination is made only if the surgeon insists upon it, or if 
he did it prior to my examination, or if the patient complains 
of pains, or if there is a purulent discharge from the ear. In 
all other cases I have found it satisfactory to examine the 
external canal and the drum by pulling the concha upward 
and backward. 

There is much discussion about hemorrhages from the ear 
after head injuries. Grove** reported seven cases in which a 
late hemorrhage from the ear was caused by head injuries, 
the explanation of this not being clear as yet. Mellinger® 
emphasizes that hemorrhages from the ear occurring imme- 
diately after the injury may originate from the tympanic 
plexus, sigmoid sinus, superior petrosal sinus, jugular bulb 
and from the middle meningeal artery. As far as the clinical 
importance of these hemorrhages is concerned, Voss,*° Grove*® 
and Mellinger*: are very definite in stating that they are an 
evidence of a longitudinal fracture except in those cases 
where the glenoid cavity has been shattered by a blow on the 
skin. I admit that I have underrated the importance of these 
hemorrhages in assuming that they are only occasionally sig- 
nificant of a longitudinal fracture. Nevertheless, I still do 
not believe that hemorrhages from the ear indicate a severe 
injury to the brain, as Foster Kennedy*: emphasizes. 


Like bleeding from the ear, the discharge of cerebrospinal 
fluid usually appears immediately after the injury but may 
occur occasionally as late as 15 days after the fracture 
(Grove"). Murphy** observed that in 13 cases of fracture of 
the skull the average duration of drainage of spinal fluid was 
seven days; the longest, 18 days. Voss** has emphasized that 
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the drainage of spinal fluid is mostly due to a transverse 
fracture of the temporal bone or a combined fracture. The 
experience of Grove*’ proves, to the contrary, that the escape 
of cerebrospinal fluid does not indicate transverse but longi- 
tudinal fractures, and, according to my experience, I must 
agree with Grove, although the findings of Voss cannot be 
doubted, since Voss actually saw the transverse fractures 
during operation. Consequently, we must say that the drain- 
age of spinal fluid from the ear may occur in transverse frac- 
tures, as well as in longitudinal fractures of the temporal 
bone. This fact explains the different opinions concerning 
the prognosis of drainage of spinal fluid from the ear. Some 
years ago I emphasized that this symptom does not render 
the prognosis absolutely hopeless as far as the life of the 
patient is concerned, and Koch,** Burger, Demmer, Grove,? 
Murphy** and others agree with me. 


On the contrary, Davis, Linck,** Voss,**° Schueck and others 
consider that symptom as very bad, and Linck even regards 
it as an absolute indication for operation. 


The reason for such difference of opinion is easily under- 
stood. All depends on whether the escape of spinal fluid is 
due to a longitudinal or a transverse fracture. In the first 
case, the prognosis is not as bad as in the second case. Voss* 
has coined the term “liquor tympanum” for these cases in 
which cerebrospinal fluid is found in the tympanic cavity but 
the drum remains unruptured. In this condition the drum 
may show some bulging but does not have the bluish appear- 
ance seen in hematotympanum. According to Voss,® this 
finding indicates a transverse fracture. Neither Grove*’ nor 
I have observed such a “liquor tympanum” ; however, my own 
experience does not prove very much, since I rarely do exact 
otoscopic examinations in acute head injuries. In agreement 
with Grove,”* I do not doubt that such a “liquor tympanum” 
does exist and that occasionally it is confused with an acute 
serous catarrh of the middle ear. Under these circumstances 
the “liquor tympanum” must be much more dangerous than 
the free escape of spinal fluid, since it is always due to 2 
transverse fracture. 


As far as the radiography is concerned, Voss found that 
in half of the cases the radiography shows the same findings 
as surgery, in a third of the cases the surgical findings are 
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superior, and in an eighth of the cases radiography is supe- 
rior. Nevertheless, radiography is much more valuable in 
transverse fractures than in longitudinal fractures, as Alberti! 
pointed out in an excellent monograph. 


The transverse fractures are visible on the X-ray picture 
even until 12 years after the injury, as Ulrich®* has shown, 
who even could demonstrate that a bony callus mostly is 
developed in the area of the periosteal and endosteal capsule 
of the labyrinth. Experiments of Perlman,** the findings of 
Grove** and Lindemann* led to the same results. Thus, the 
old teaching still holds true that fractures of the temporal 
bone, particularly transverse fractures, never heal with the 
production of a bony callus, which makes the occurrence of 
late meningitis in these cases understood. 


After transverse fractures, there is in the great majority 

of cases a total-deafness and a total loss of excitability of 
labyrinths to be found on the affected side. In longitudinal 

fractures the hearing is disturbed in about 30.4 per cent of 
the cases due to a lesion of the internal ear (Brunner*’), 
while Ulrich” estimates that 55 per cent of the cases of longi- 
tudinal fractures are accompanied by a deafness of moderate 
degree, 28 per cent by a deafness of higher degree, and 17 
per cent by a total loss of function of the inner ear. Voss* 

found a normal hearing in 7 per cent of the cases with longi- 
tudinal fractures, in 3 per cent a deafness of moderate degree, 
in 19 per cent a deafness of high degree, and in 8 per cent 
total deafness. The other cases were not examined as far as 
the hearing was concerned. The deafness was partly of mid- 
dle ear type, partly of inner ear type. Grove*’ divided his 
cases in three groups according to their age. In the group of 
20 years and under, the ear of the side involved by fracture 
was normal or showed only slight hearing loss in seven, mod- 
erate hearing loss in four, and marked hearing loss in four 
cases. On the side unaffected by the fracture, 11 were normal 
or showed only slight loss, three showed a moderate loss and 
one showed a marked loss of hearing. In the group of 21 to 
50 years, the ear on the side of the fracture was normal or 
showed only slight hearing loss 17 times, moderate loss 24 
times, marked hearing loss 18 times and subtotal loss five 
times. The opposite ear was normal or showed only slight 
loss 35 times, moderate loss 26 times, marked loss 19 times. 
In the group over 51 years, the ear on the side of the fracture 
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showed a moderate loss of hearing once, marked loss nine 
times and a subtotal loss once. The opposite ear showed a 
moderate loss twice, a marked loss seven times. Summariz- 
ing, Grove found that longitudinal fractures cause a hearing 
loss in 63.4 per cent of the ears, the damage being more often 
of an inner ear type than of a middle ear type. 


Considering the pathology, there can be hardly any doubt 
that the transverse fracture has to be followed by a total 
deafness. We meet, however, with a more intricate problem 
as far as the deafness after longitudinal fractures is con- 
cerned, particularly if this deafness shows inner ear type. 
One must always bear in mind that in these cases, particu- 
larly if they are followed by a total or subtotal deafness, the 
longitudinal fracture might be accompanied by a concussion 
of the inner ear or by a transverse fracture (Brock,* Koch*) 
or there was an inner ear lesion prior to the injury. The 
latter unquestionably holds true for the third group of Grove,” 
viz., for the cases over 51 years, in which damage of the 
inner ear due to arteriosclerosis must always be considered. 
But even in these cases there can be another reason for the 
deafness. Kelemen* describes the case of a man, age 57 
years, who became totally deaf in both ears after a head 
injury. The patient died four days after the injury from 
meningitis, and the microscopic examination of the left tem- 
poral bone discovered a longitudinal fracture and an oto- 
sclerosis. 


As far as the treatment of these fractures is concerned, 
the monograph of Voss* offers a greater experience in the 
surgical treatment of these fractures than most otologists 
have at their disposal. Voss operated in 66 cases of fractures 
of the temporal bone. The following reasons were considered 
as indication for the operation: 


1. Signs of increased brain pressure due to hemorrhages 
into the skull in eight cases, six of whom were cured, two died. 


2. Signs of purulent meningitis in seven cases, three of 


which were cured, four died. 


3. Signs of beginning intracranial complication in 18 cases, 
twelve of which were healed, six died. 


4. Secondary infections of the middle ear and the mastoid 
process in 18 cases, 15 of which were cured, three died. 
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5. Facial palsy due to fracture of the external canal. The 
case was cured. 


6. Signs of a transverse fracture or a combined fracture 
of the vault and the base of the skull. In the 13 cases belong- 
ing to that group an operation was performed in order to 
avoid infection and an intracranial complication. From these 
13 cases, 12 were cured and one died. 


Finally, in one case an old longitudinal fracture was dis- 
covered, incidentally, during a simple mastoid operation. 


Considering the six groups of Voss, there cannot be much 
discussion concerning the cases under the heading 2, 3 and 5. 
In these cases few otologists would hesitate to perform an 
operation providing the cases did not come under their care 
in a hopeless condition. There is also not much discussion 
necessary concerning the cases under the heading 1. The 
experience of Voss shows definitely that in such cases the 
otologist can accomplish very much; however, not every otol- 
ogist is as lucky as Voss. Usually the otologist must be satis- 
fied with seeing these cases, but he has no chance to perform 
an operation even when the intracranial hemorrhage is due 
to a tearing of the sigmoid sinus. 


Under headings 4 and 6 are encountered various other 
conditions. In most of these cases Voss has performed a 
prophylactic operation to avoid an infection of the meninges 
or the brain. The proposal of prophylactic operation in frac- 
ture of the temporal bone is usually the subject of contro- 
versy, since a great number of otologists do not consider 
infection of the meninges or the brain in these cases as an 
imminent danger. Nikolaew“ reports a case of fracture of 
the temporal bone in which an escape of brain substance from 
the external canal was observed. The patient, who was under 
the care of Nikolaew for one and one-half months, recovered 
without an operation. 


The conservative point of view is confirmed by the autopsy 
findings in fractures of the base of the skull. To quote only 
one report, Vance,"* in a review of 512 necropsies upon cases 
of skull fractures, found that 48 (about 9 per cent) died of 
acute suppurative leptomeningitis or some type of generalized 
septic infection, and that in only 18 cases (about 4 per cent) 
the source of infection was through the middle ear and mas- 
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toid. The findings of Vance are confirmed by the findings of 
other surgeons and pathologists. I admit that all these mor- 
tality statistics do not include those cases which die long 
after the injury from an otitic infection of the meninges or 
the brain. Such cases of late meningitis and late brain 
abscess after fractures of temporal bone do not occur fre- 
quently, so that even including these cases a considerable 
change of the mortality statistics could not be expected. 


Considering the small number of cases who actually die 
from a meningitis originating in a fractured temporal bone, 
and considering my own observations on infected fractures 
of the temporal bone, I’ divided these cases in three groups 
in 1924. Group I includes the cases of chronic otitis who 
would not require an operation without regard to the frac- 
ture (chronic otitis with central perforations of drum). In 
these cases the fracture also does not present an absolute 
indication for an operation. Such was the author’s opinion 
in 1924; however, that opinion is incorrect, since it holds true 
only for longitudinal fractures. In transverse fractures the 
operation probably has to be performed; however, I had not 
seen such a case. Group II includes the cases of chronic 
otitis which, as a rule. become surgical even without regard 
to the fracture (cholesteatoma, chronic otitis with marginal 
perforations of the drum). In these cases the operation fre- 
quently cannot be avoided in longitudinal fractures as well 
as in transverse fractures. Group III includes the cases that 
acquire an acute otitis after the injury. In these cases the 
operation is absolutely indicated, as far as transverse frac- 
tures are concerned. In longitudinal fractures the same indi- 
cations for operation hold true as in acute otitis without frac- 
ture. Apparently a great number of otologists (Grove,*° 
Koch,** Smith,°* Shemeley®* and others) follow the same or 
similar indications in these cases, and even Voss admits that 
he became more conservative in the treatment of infected 
fractures of the temporal bone, particularly as far as the 
longitudinal fractures are concerned. 


III. — POSTCONCUSSION SYNDROME COMPLICATED BY CONCUSSION 
OF THE INNER EAR. 


As in the case of postconcussion syndrome complicated by 
fractures of the temporal bone, we always have to deal in 
that third group of cases with a disease of the brain plus a 





























BRUNNER: EAR ASPECTS OF BRAIN CONCUSSION. 941 
disease of the internal ear, considering the fact that there is 
a concussion of brain without concussion of inner ear, but 
there is no concussion of inner ear without concussion of 
brain. Furthermore, in that third group of cases the symp- 
toms of the postconcussion syndrome are put into the back- 
ground as compared with the symptoms of concussion of 
inner ear. Thus, it should be understood that we speak in 
the following discussion of concussion of the inner ear only, 
although we always have in mind a postconcussion syndrome 
combined with a concussion of inner ear. 


The concussion of the inner ear was very well known by 
the otologists of past times (Passow, Schwartze, Politzer) ; 
however, there was nothing actually clear about that disease, 
and Ulrich” was right in pointing out that the pathology of 
the concussion of inner ear was very mysterious. In 1925, I* 
tried to reach a better understanding in that subject, although 
1 am far from solving the entire problem. 


Concussion of the inner ear includes all changes of the 
internal ear following a head injury which did not fracture 
the bony capsule of the internal ear. According to Witt- 
maack,®** Koch* and Voss,” the concussion of the inner ear 
most frequently occurs after injuries to the occiput, although 
one finds it also after other injuries (Voss**). To be clearly 
understood, I wish to emphasize that a concussion of the 
inner ear may be found in a temporal bone without any frac- 
ture, as well as in a temporal bone with a longitudinal frac- 
ture; however, I do not agree with Voss,** who claims that a 
concussion of the inner ear occasionally might be combined 
with a transverse fracture. To prove that statement, Voss 
quotes a case of a longitudinal fracture of the temporal bone 
which was followed by a fatal hemorrhage from the sigmoid 
sinus. The microscopic examination revealed endo- and peri- 
lymphatic hemorrhages, particularly in the area of the semi- 
circular canals and a small fissure between the facial nerve 
and the vestibulum; however, that case does not prove that 
a fracture of the bony capsule of the inner ear might be com- 
bined with a concussion of the inner ear, since the fissure 
between the facial nerve and the vestibulum had nothing to 
do with the head injury, it being rather a typical spontaneous 
fissure, as it may be found also without head injury. 

In order to understand the pathology and pathogenesis of 
the concussion of the inner ear, I examined the ears of guinea 
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pigs after experimental head injuries. The microscopic 
examination revealed lymphocytes and transudate in the 
perivascular spaces, in the peri- and endolymphatic spaces, 
and hemorrhages by diapedesis; however, there was no frac- 
ture of the temporal bone and no definite changes within the 
sense organs of the internal ear. 


Considering the character and the distribution of these 
changes, I explained them as due to two factors: a. a pushing 
wave of the endo- and perilymph; and b. a disturbance of the 
blood circulation of the inner ear. 


a. There is no question that at the moment of the injury 
the skull is compressed and there is an acute increase of brain 
pressure. By this acute increase of brain pressure the saccus 
endolymphaticus, as well as the lymph channels within the 
internal meatus are compressed, and thus the fluids of the 
internal ear are pushed towards the tip of the cochlea where 
they are reflected. This hypothesis explains the accumulation 
of transudate at the tip of the cochlea. The described push- 
ing wave of the fluids would probably destroy the delicate 
structures of the internal ear if its force were not paralyzed 
at the membrane of the round window; therefore, we find in 
these cases the membrane of the round window is bulged into 
the middle ear and shows many hemorrhages at its insertion. 
In some cases the membrane of the round window can ever 
be torn. This pushing wave may damage the internal ear at 
the moment of the injury; however, it does not do any harm 
after the injury. 


b. In the first chapter of the survey we have emphasized 
that, according to the modern concept of concussion of brain, 
the chief reason for the pathological changes in concussion of 
the brain are disturbances of the circulation of blood within 
the brain. Since the chief artery of the internal ear, the 
A. auditiva interna, belongs to the circulus arteriosus Willisii, 
one reasonably can expect that these vasomotory troubles 
may also affect the A. auditiva interna. Only by that suppo- 
sition can the perivascular accumulation of lymphocytes and 
transudate within the internal ear be explained. While the 
pushing wave of the labyrinthine fluids is only of momentary 
effect, the disturbance of circulation of blood may be effica- 
cious long after the injury and thus the internal ear might 
become damaged. Consequently, I considered the vasomotory 
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disturbances as more important than the pushing wave of the 
labyrinthine fluids and called the concussion of the inner ear 
a “vasomotory internal otitis.” 


In a paper of 1932, which is characterized by a very sub- 
jective choice in quoting other workers, Wittmaack"™ reported 
experiments concerning concussion of inner ear. At first, he 
describes the case of a woman who was hit by a hard snow- 
ball on the left mastoid region. Immediately after that injury 
she became deaf on the injured side and noticed dizziness. 
Sixteen years after the injury she died, and the microscopic 
examination of the ear revealed almost total absence of Corti’s 
organ and a tearing of the sacculus, with no fracture of the 
temporal bone. 


In order to explain the findings in his case, Wittmaack 
stressed the importance of the pushing wave of labyrinthine 
fluids due to the injury. He further studied the effect of the 
pushing wave by somewhat rough experiments. He crushed 
the stapes in rabbits and put into the oval window a cannula 
which was connected with a syringe. By moving the plunger 
of the syringe, he produced pushing waves of the labyrinthine 
fluids and effectuated in that way more or less marked 
destruction of Corti’s organ and the macula sacculi, while 
the macula utriculi was less affected. 


The experiments of Wittmack do not prove what the 
author wishes to prove, since the pushing wave produced by 
Wittmaack never occurs in concussion of brain, as already 
pointed out by Voss.** Furthermore, although I took the 
pushing wave of the labyrinthine fluids into consideration 
prior to Wittmaack, I believe that Wittmaack overstresses 
the importance of that factor, since there are cases that do 
not become deaf immediately after the injury but rather 
become deaf gradually two years or more after the injury 
(Brunner,® Alexander and Scholl,? Fremel**). In these cases 
the pushing wave cannot be of any importance. Nevertheless, 
Wittmaack feels that even in fractures of the temporal bone 
the pushing wave is of greater importance than the fracture. 
Undoubtedly, that is an exaggeration and I still believe that 
for the development of a concussion of inner ear, the afore- 
mentioned factors, viz., the pushing wave of the labyrinthine 
fluids and the disturbance of the blood circulation, are at 
least of the same importance. 
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Pietrantoni,*® Koch,** Voss,°* Alexander and Scholl? and 
Grove” recognize the existence of a concussion of inner ear, 
although Koch, Voss and Grove stress too great importance 
on the hemorrhages into the inner ear. Unfortunately, up 
till today otologists favor the diagnosis of petechial hemor- 
rhages into the inner ear, as well as the diagnosis of micro- 
scopic fractures of the inner ear in cases after head injuries. 
As far as the microscopic fractures are concerned, we very 
well know that most of them have nothing to do with the 
head injury. They are rather spontaneous fractures, which 
can be seen in almost every temporal bone of adults. As far 
as the hemorrhages are concerned, they can be seen in cases 
who die immediately after the injury; however, in these cases 
it is very difficult to say whether these hemorrhages occurred 
during life or immediately prior to the death, or even after 
the death of the patient. At any rate, there is no reason to 
suppose that these hemorrhages also occur in those patients 
who survive the injury, since naturally in the latter cases the 
interference with the blood circulation within the skull never 
reaches such a degree as in the cases who die immediately 
after the injury. Consequently, there should be more reserve 
in making the diagnosis of hemorrhages into the inner ear, 
although I admit that occasionally such hemorrhages occur 
in patients surviving the injury. 


Ulrich, Klingenberg** and Nager**® do not believe that there 
is such a disease as a concussion of inner ear, since one would 
find a concussion of inner ear on the healthy side more often 
in cases of fractures of temporal bone. Voss® has already 
refused that argument by theoretical reasons; however, 
Grove*® invalidated that argument much better by practical 
reasons, since he found many cases of longitudinal fracture 
of the temporal bone with a marked hearing loss, not only on 
the side of the fracture but also in the opposite ear. Further- 
more, if we remember the above-quoted case of Wittmaack,' 
one can scarcely doubt that there is actually such a disease as 
a concussion of inner ear. Nevertheless, one must admit that 
the pathology of concussion of inner ear is not entirely clear 
as yet, and that more experimental work is necessary to solve 
the problem. One must also admit that the symptoms of 
concussion of inner ear might occasionaly be due to a pulling 
of the cochlear nerve in the sense of Ulrich.** That, of course, 
hardly may occur when there is not any fracture of the base 
of the skull. 
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Among the symptoms of the concussion of inner ear, deaf- 
ness is the chief symptom. Deafness is most frequently uni- 
lateral; however, if it is bilateral it is more intense on one side 
than on the other (Brunner,* Pietrantoni,*® Stier,*® Voss,” 
Grove,”* Alexander and Scholl,? Fletcher’*). Deafness shows 
either middle ear type or, more frequently, middle and inner 
ear type, and is, in general, bad as far as the prognosis is 
concerned, since further impairment after the injury is often 
met with. 


The labyrinthine tests show either a normal excitability 
or a hypoexcitability of labyrinths. Occasionally one sees a 
loss of excitability for the caloric test, while the turning test 
yields normal responses. Koch* found this discrepancy be- 
tween caloric and turning test in eight cases. 


As mentioned above, Grove** has pointed to the difficulty 
in distinguishing between concussion of inner ear and longi- 
tudinal fracture as far as deafness is concerned. As a matter 
of fact, there are even more difficulties, since deafness after 
a head injury can be due: a. to a transverse fracture; b. a 
longitudinal fracture; c. an isolated fracture of the cochlea; 
d. a concussion of the inner ear; and e. to an exacerbation of 
an old ear disease (otosclerosis, arteriosclerosis of the inner 
ear) by the psychical shock. It is, of course, very important 
to distinguish between these different diseases. Until now 
we could fulfill that requirement only in a certain number of 
cases. In the other cases all we could make was a tentative 
diagnosis. 


The following symptoms might help in making a diagno- 
sis: In transverse fractures there is an immediate total loss 
of hearing on one side, combined with a total loss of excita- 
bility of labyrinth on the same side, and the X-ray picture 
shows the fracture in the majority of cases. As far as the 
longitudinal fractures are concerned, one must distinguish 
between those cases who are combined with a concussion of 
inner ear and those cases who are not. In the first group of 
eases there is a subtotal loss of hearing which frequently 
increases after the injury, and the excitability of labyrinths is 
as a rule present as far as the turning test is concerned. In 
the second group of cases there is as a rule a marked 
diminution of hearing immediately after the injury, which, 
however, improves later, and there is a normal excitability of 
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labyrinths. In both groups of cases the X-ray examination 
frequently shows the fracture. In isolated fractures of the 
cochlea there is a total loss of hearing on the injured side, the 
excitability of the labyrinths is normal or subnormal, and the 
X-ray examination as a rule shows the fracture. In plain con- 
cussion of the inner ear (viz., without fracture of the tem- 
poral bone) there are the same findings as mentioned above 
concerning the cases of longitudinal fracture with concussion 
of inner ear. The X-ray examination, however, does not show 
any fracture. In otosclerosis and arteriosclerosis of the inner 
ear the history is of importance, particularly when there was 
some deafness and tinnitus present prior to the accident. The 
deafness is most often bilateral, the labyrinthine excitability 
is normal or supernormal, and the X-ray examination fails to 
show any fracture. 

One must admit that all these findings may lead in many 
cases to a definite diagnosis; in some cases, however, they fail 
to do it. If the examiner has acquired sufficient experience in 
handling injury cases, the latter group of cases will be the 
smaller one. 


BIBLIOGRAPHY. 


1. Avserti, O.: La radiologia nel campo della traumatologia oto-rino-larin 
gologica. Atti del X XIX Congresso della Soc. Italiana di laringologia, otol. and 
rinologia, 271, 1933 

2. ALEXANDER and ScHoii: Beschwerden und Stoerungen im Hoer-und 
Gleichgewichtsorgan bei der Nachuntersuchung Schaedelverletzter. Monatsschr 
f. Ohrenheilk., 72 :1021, 1938 


3. Beyer, H.: Vestibularis und Augenmuskelstoerungen nach Kopfverletzun 
gen. Ztschr. f. Hals., Nasen. u. Ohrenheilk., 41 :281, 1937. 


4. Bretscuwowsky, P.: Stoerungen des Liquorsystemes bei Schaedeltrau 
men. Ztschr. f. d. ges. Neur., 117 :55, 1928. 

5. Brnc, R.: Sequelae After Trauma Capitis as Illustrated in a Material 
of 39 Patients. Acta Psych., 8:105, 1933. 

6. Brock: Laengsfraktur durch die Schlaefebeinpyramide mit Verletzung 
des inneren Ohres. Ztschr. f. Hals., Nasen. u. Ohrenheilk., 34 :349, 1933 

7. BruNNeER, H.: Freie Vereinigung der Chirurgen Wiens, 11:12, 1924 

8. BruNNeER, H.: Commotio auris internae (Innenohrerschuetterung ) 
Hndadb. d. Neur. d. Ohres., 2:1 :305, 1928. 


9. Brunner, H.: Zur Pathologie und Klinik der zentralen Hoerlcitung 
Ztschr. f. Hals., Nasen. u. Ohrenheilk., 27 :490, 1930. 


10. Brunner, H.: Ueber einen otogenen Subduralabszess in einem Falle von 
scheinbar traumatischer Taubheit. Monatsschr. f. Ohrenheilk., 67 :1021, 1933 


11. Brunner, H.: Zur Differentialdiagnose der traumatischen 


Taubheit. 
4 1¢ ta Otolaryngol e 20:1 -180, 1934. 


12. BRUNNER, H.: Ohr und Schaedeltrauma. Wien. klin. Wchnschr., 47 :114, 
1934. 

















BRUNNER: EAR ASPECTS OF BRAIN CONCUSSION. 947 


13. Burcu, E.: Der Muck’sche Adrenalinsondenversuch bei Schaedeltraumen. 
Ztschr. f. Hals., Nasen. u. Ohrenheilk., 35 :548, 1934. 


14. Davis, T. K.: Discussion to Osnato and Giliberti. Vide No. 47. 


15. ENceLtnarpt, G.: Kleinhirnzeichen nach stumpfen Schaedelverletzungen 
Monatsschr. f. Ohrenheilk., 63-547, 1930. 


16. Frercuer, A. H.: Industrial Aspects of Ear, Nose and Throat Practice 
Jour. A. M, A., 115 :495, 1940. 


17. Fremet, F.: Ein bemerkenswerter Fall von Spaetertaubung nach Kopf- 
trauma. .WVonatsschr } Ohrenheilk., 72:417, 1938 

18. FriepMan, E. D.: Head Injuries: Effects and Their Appraisal. III. En 
cephalographic Observations. Arch. Neurol. 27 :791, 1932. 

19. FriepMAN, L. J., and Gamsu, G.: Encephalography in Non-Neoplastic 
Intracranial Lesions. Amer. Jour. Roentgen., 36:648, 1936. 

20. GLaser, M. A.: The Cause of Dizziness in Head Injuries, Ann. Otol., 
Rhinol. and Laryngol., 46 :387, 1937. 

21. v. Grape, E.: Beitrag zur Frage der Begutachtung Kopfverletzter. 
Ztschr. f. d. ges. Neur., 128:615, 1930. 

22. Grove, W. E Otologic Observations in Trauma of the Head. Arch. 
Otolaryngol., 8 :249, 1928 


23. Grove, W. E.: The Ear in Head Injuries. Ann. Otol., Rhinol. and Laryn 
gol., 40 :222, 1931. 

24. Grove, W. E.: Transverse Fracture of the Petrous Pyramid. Ann. Otol. 
Rhinol, and Laryngol., 48:491, 1939 


25. Grove, W. E.: Late Ear Hemorrhage Following Skull Fractures. Trans 
Amer. Laryngol., Rhinol. and Otol. Soc., 1939 

26. Grove, W. E.: Skull Fractures Involving the Ear. Tur LAryNGoscopre, 
Vol. 49, 1939. 

? 


27. GrRov E, W E.: Discussion to Fletcher. Vide No. 16 


28. HorrMAn, L.: Fraktur der Schlaefenbeinpyramide. Monatsschr. f 
Ohrenheilk., 113, 1925. 


29. JAkon: Experimentelle Untersuchungen ueber die traumatische Schaedi- 
gung des Centralnervensystemes, etc. Nissl-Alsheimer’s Arbeiten, 5:182, 1913. 

30. KeLtemMeNn, G.: Fracture of Base of Skull and Otosclerosis. Tur LAryn 
GOSCOPE, 46 :252, 1936. 

31. Kennepy, Foster: Head Injuries: Effects and Their Appraisal. 
IV. Evaluation of Evidence. Arch. Neur., 27 :811, 1932. 

32. pe Kteyn and Srenvers: Ueber die Bedeutung der Radiographie des 
Felsenbeines, etc. Arch. f. Ohrenheilk., 103 :162, 1919. 

33. KLINGENBERG, A.: Die isolierte Schneckenfraktur bei Schaedelbasis- 
bruechen. Ztschr. f. Hals., Nasen. u. Ohrenheilk., 22 :453, 1929. 

34. Koprak, H.: Ueber die Beurteilung subjektiver Vestibularissymptome. 
?tschr. f. Hals., Nasen. u. Ohrenheilk., 32 :386, 1933. 

35. Kocu, J.: Studien ueber Veraenderungen des Gehoerorganes, insbeson- 
dere Stoerungen der Innenohrfunktion nach Schaedelunfaellen. Arch. f. Ohren- 
heilk., 137 :105, 1933. 


36. Linck: Beitrag zur Klinik und Pathologie der Schaedelbasisfrakturen, 
etc. Ztschr. f. Ohrenheilk., 81 :265, 1921. 








948 BRUNNER: 


EAR ASPECTS OF BRAIN CONCUSSION. 





LINDEMANN, E Roentgenologische Untersuchungen ueber die Heilung 
von Schadelbruechen. Arch. f. Ohrenheilk., 135 :25, 1933. 





38. LinrHicum and Ranp: Neuro-Otological Observations in Concussion of 
the Brain. Arch. Otolaryngol., 13 :785, 1931. 


39. MANN: Ueber ein haeufig zu beobachtendes Syndrom bei Commoti: 
bzw. Contusio cerebri. Deut. med. Wehnschr., 2:2172, 1931. 


40. MARTLAND: Punch Drunk. Jour. A. M. A., 91:1103, 1928. 


41. MELLINGER, W. J.: The 


Fractures inn. Otol., 


42. Muck, O.: Gehirnschaedigungsdiagnostik an Unfallverletzen durch den 
Adrenalinsondenversuch. Arch. f. Ohrenheilk., 124:26, 1930 


Base of the Skull with Particular Reference t 
Rhinol, and Laryngol., 47 :291, 1938. 


43. Murpuy, A. B Fracture of the Skull Complicated by 
Spinal Fluid from the Ear. Tue LAaryncoscore, 41 :237, 1931. 


44. McMurray, J. B 


De ¢ 


Drainage of 
Clinical Cases in Which Vertigo is a Cardinal Symp- 

tom. Arch. Otolaryngol., 22 :277, 1935 

45. Nacer: Discussion to Brunner. Vide No. 11 


46. NikoLAew, N. A Schaedelfraktur mit 


\ustritt von Gehirnsubstanz 


den aeusseren Gehoergang. Acta Otolaryngol., 23:227, 1936 

47. Osnato, M., and GILipertr, \ Postconcussion Neurosis Traumatic 
Encephalitis. Arch. Neur., 18:181, 1927 

48. PerLMAN, H. B.: Process of Healing in Injuries to Capsule of Laby 
rinth. Arch. Otolaryngol., 29 :287, 1939. 

49. PIETRANTONI: Trauma dell’ orecchi {tti d YXIX Con 
Ital. di Laringol., Otol. and Rinol., 311, 1933 

50. Reuter, F.: Ueber Commotio und Contusio cerebri. Wien. klu 
W chnscl 50 :310, 1937 

51. RosENHAGEN, H.: Ueber postkommotionelle Veraenderungen im Gehirn 
Deut. Ztschr. f. Nervenheilk., 114:29, 1930 

52. Rotter, R.: Organischer Hirnprozess als Spaetfolge von Gehirnerschuet 
terung. Ztschr. f. d. ges. Neur., 119:97, 1929 

53. SCHALLER, W. F After-Effects of Head Injuries. Jour. A. M. A 


113 :1779, 1939. 


54. SCHLITTLER, E Labyrinthzersplitterung — isolierte Vestibularfraktur 
vaetmeningitis nach 16 Jahren. Acta Otolaryngol., 24:213, 1936 

55 AUER and BruNNER: Commotio cerebri. Handl 
Ohres., 2:1 :273, 1928 


SCHOENI 


56. SCHOENBAUER and BRUNNER: Schaedelbasisbrueche. Handb. d. \ 


Ohres., 2:1:327, 1928 

57. SHEMELEY, W. G sasilar Fracture of the Skull, with Temporal Bone 
Involvement. THe LAryNnGoscope, 38:312, 1928 

58. Smirn. E. C.: Acute Surgical Mastoiditis Following Fracture. THI 


LARYNGOSCOPE, 42 :108, 1932 


59. Srier, E.: Ueber die Mithilfe des Ohrenarztes bei der neurologischer 


Begutachtung der Folgen von Kopftraumen. Ztschr. f. d. ges. Neur., 165 :223 
1939 


60. STRAUS 


1934 


s, J., and Savirsxy, N.: Head Injuries. Arch. Neur., 31 :893, 








EAR ASPECTS OF BRAIN CONCUSSION. 








949 


in Minor Injuries of the Brain. Lancet, 1-935, 1924 


Gehoerorganes bei Schaedelbasisfrak- 


bei alten Labyrinthbruechen in roent- 
Hals., Nasen. u. Ohrenheilk., 35 :263, 


Heilungsvorgaengs 
<r 


Skull irch. Surg., 14:1023, 1927 


r Schaedelbasisfrakturen. J. A. Barth, Leip- 


uma. Arch. Neur., 31 :956, 1934 


traumatische Labyrinthdegeneration. Arch 





307 North Michigan 

















PANEL DISCUSSION. 


INFECTIOUS LATERAL SINUS THROMBOPHLEBITIS. 
Dr. L. W. DEAN, Chairman, St. Louis. 


The purpose of this panel is to try to answer some ques- 
tions about infection of the lateral sinus, at least questions 
where there is no unanimity of opinion regarding the answer. 
In this discussion the members of the audience have a right 
to assume that every statement made by any member of the 
panel is approved of by every member of the panel unless 
that person takes exception to the statement and expresses 
his views. 


In the event there is a diversity of opinion, I shall try to 
state the two opinions so that we will have a clear conception 
of the opinion of each member. There is to be no discussion 
from the floor, but we will welcome questions. As the panel 
progresses, if questions are sent to me, I shall see that they 
are answered. We hope that this will be more or less of a 
conversational affair. 


We will start the panel by asking Dr. Hartmann to discuss 
briefly the preoperative and the postoperative thrombophle- 
bitis of the lateral sinus, with particular reference to the 
condition simulating sinus thrombophlebitis. 


I.— CONDITION SIMULATING SINUS THROMBOPHLEBITIS. 


Dr. ALEXIS F. HARTMANN (St. Louis): I think our knowl- 
edge has now progressed to the point that we should first 
decide on what drug to select for chemotherapy. As you 
know, sulfanilamide affects chiefly the hemolytic streptococ- 
cus. Now, it is true that perhaps 80 to 90 per cent of the 
cases of sinus phlebitis will be due to the hemolytic strepto- 
coccus, still 15 or 20 per cent will be due to other organisms 
which might not be much affected by this drug, so I think 
that until we have some definite knowledge as to the organ- 
isms with which we are dealing it is a good plan to select a 
drug of broader coverage than sulfanilamide possesses. 


Until recently we have been limited in our selection to 
sulfapyridine. Lately, a new preparation, sulfathiazole, has 
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also been available, and I think this is what I would do: 
select sulfapyridine or sulfathiazole and use that drug in an 
amount that would assure a blood concentration of some 5 to 
10 mg. per 100 cc., which means administering about 0.2 gm. 
per kilogram of body weight, or a grain and a half per pound 
per day; and in order to get an effect as quickly as possible 
early in the course of the infection, I think it is worth while 
to give about half of that dose as the first dose, 0.75 gr. per 
pound, or 0.1 gm. per kilogram. 


Now, if there is any doubt in your mind at all about your 
ability to give the drug by mouth and have it retained and 
not vomited, then it had better be given parenterally. 

So far as sulfanilamide is concerned, of course, you have 
the choice of giving the drug in half or 1 per cent solution 
intravenously or subcutaneously. So far as sulfapyridine and 
sulfathiazole are concerned, if you care to give those paren- 
terally, you are more or less restricted to the use of the 
sodium salt (5 per cent) by the intravenous route, though 
either may be given in a more dilute solution subcutaneously. 


As time goes on and you establish the fact that you are 
dealing with a hemolytic streptococcus infection, you may 
wish to switch to sulfanilamide because of a number of con- 
siderations, particularly because of its ease of parenteral 
administration, subcutaneously or intravenously. 


In addition to preparation with drugs of this type, which 
are used to attenuate as quickly as possible the virulence of 
the infection, there are sometimes other important needs for 
preparation. Occasionally we are dealing with marked dehy- 
dration, which has to be relieved, and marked chemical 
changes that are part of the dehydration, often part of the 
metabolic condition produced by the infection, such as keto- 
sis, acidosis, occasionally alkalosis; and often we are dealing 
with a child ill for a long time, who has not only suffered 
loss of the red blood cells and oxygen-carrying power which 
needs restitution but loss also of plasma protein which is so 
essential in maintaining an adequate circulation. 


Depending then on the condition of the patient, we would 
administer fluids of the proper sort. 


CHAIRMAN DEAN: Dr. Law, does the administration of 
these drugs have any influence upon the X-ray plate? Do 
they influence the X-ray film, its appearance, in any way? 
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Dr. FREDERICK M. LAW (New York): It does to a certain 
extent. It seems to produce a slight, increased transparency 
or diminution of the opacity as compared to a film in a case 
in which the drug has not been administered; in other words, 
the first appearance of the film suggests a condition not as 
serious as subsequently will show. The film is just a trifle 
more transparent and without a normal pneumatic mastoid 
for comparison might easily cause an error in interpretation 
of the degree of involvement. 


CHAIRMAN DEAN: I think that is a very interesting state- 
ment and it is new to some of us at least. Have you any 
explanation for that? 


Dr. LAW: No, I have not, except possibly in this way: 
This drug has appeared at a time when films and screens are 
more perfected, and possibly there is a little more contrast in 
the present film than there was two or three years ago. 
There is a further characterisic, in that in a case of non- 
sulfanilamide the cell structure of a pneumatic mastoid is 
fuzzy. They are thick, indistinct, edematous. In the sulfa- 
nilamide case the cell structure is fine, clear-cut, as though 
drawn with a fine pen, somewhat similar in appearance to 
what we used to get in the days before we used screens and 
we had a hemolytic type of mastoiditis. They resemble that 
type quite a great deal. It is possible that there is a change 
in the mucous membrane which necessarily will produce 
more transparency. 


Dr. HARTMANN: How long, Dr. Law, does it take to pro- 
duce that sort of thing? 


Dr. LAW: It doesn’t seem to take very long 





a few days. 


Dr. HARTMANN: A few days! 


CHAIRMAN DEAN: Dr. Furstenberg, Dr. Hartmann has 
been talking about the systemic administration of these drugs. 
What can you tell us about the use of sulfapyridine or other 
drugs locally? 


Dr. A. C. FURSTENBERG (Ann Arbor): Sulfanilamide has 
been used for every conceivable purpose, and it occurred to 
me that we might use it locally as well as systemically, so 
several months ago we started to use the drug locally in the 
mastoid cavity after the mastoid operation. We have been 
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using 10 to 15 gm. of the sulfanilamide powder, closing the 
upper two-thirds of the incision for primary union and 
inserting a small pack in the dependent portion of the wound. 


This treatment has been employed for only the past six 
months, so that it is too early to make any great claims for 
it; nevertheless, the wounds have healed admirably well and 
with very little secretion. I am inclined to believe that the 
middle ear has become dry sooner in these cases. There is 
a tendency, however, for the mastoid to bleed after the use 
of sulfanilamide locally. The cavity fills with a clot, and the 
sulfanilamide tends to keep the clot sterile. Perhaps we have 
gone back in this treatment to the old blood clot method of 
closing a mastoid; nevertheless, some of these wounds have 
been entirely healed and the patient discharged from the 
hospital, with the wound closed, in 10 or 11 days after the 
mastoid operation. 


We have had similar results in osteomyelitis of the skull. 
In spite of the fact that most bacteriologists maintain that 
the staphylococcus is chiefly responsible for osteomyelitis of 
the skull, our wounds have remained admirably clean after 
the use of sulfanilamide locally. 


We have used it in wounds of the neck and in mediastinal 
operations. Wherever there has been a suppurative wound, 
the general surgeons have used it, and we all agree that there 
seems to be some value in the local application of this drug. 


No general symptoms have developed as a result of its 
employment in this manner. We have used as much as 20 gm. 
in a large wound in an osteomyelitic defect of the skull, with 
no apparent general absorption. 


Dr. HAROLD I. LILLIE (Rochester, Minn.): May I ask a 
question of Dr. Furstenberg? He made mention of the fact 
that there seemed to be no difference in the healing of the 
wounds. It seems to me I have seen on record instances of 
where they thought a normal wound healing was interfered 
with. 


DR. FURSTENBERG: As I have said, this experiment is still 
in a very early stage, so that I am not prepared to make 
any pretentious claims; nevertheless, we have felt that the 
wounds thus treated have healed very rapidly and without 
suppuration. 
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The discharges that have come from these wounds have 
been mostly serous and at times quite profuse, but not the 


purulent discharge we see so frequently in cases of sup- 
purative mastoiditis. 


Dr. HARTMANN: Dr. Lillie, bearing on your statement, 
Dr. Bricker did some work which he interpreted as meaning 
that sulfanilamide causes delay in wound healing, but if you 
look into the type of experiment made, I think you will find 
a difference between it and our own problem. He had per- 
fectly clean wounds of the stomach and after a certain period 
in healing, he would subject these wounds to tension and he 
would measure the tension sufficient to pull the edges apart, 
and came to the conclusion there was a slight delay in healing 
of such a clean stomach wound; on the other hand, I think 
the experience of many orthopedic surgeons, particularly, 
who have been packing their compound fractures with sul- 
fanilamide and sulfapyridine, would indicate that infected 
wounds heal more rapidly that way because the infection is 
controlled more quickly and effectively. 


Dr. FURSTENBERG: May I ask in connection with these 
experiments which demonstrated that wounds of the stomach 
did not heal rapidly, was there any study made of the vitamins 
of the body; that is, particularly of vitamin K deficiency? 


Dr. HARTMANN: I don’t think so, Dr. Furstenberg, and 
that particular study did not impress me very much from the 
clinical point of view. I mean there was a clean wound and 
not an infected one, and it was a matter of a day or two and 


not more than that as far as the delay in healing was 
concerned. 


Dr. LILLIE: Dr. Furstenberg, you mentioned the fact that 
you thought that the bone bled more after the use of sul- 
fanilamide. Did you notice any difference in the soft tissues 
from the bleeding? 


DR. FURSTENBERG: Yes, I think a similar condition was 
present there. There is a tendency for the soft tissues to 
bleed a little more after the application of the sulfanilamide. 

Dr. LILLIE: We have had the experience of using sulfa- 
methylthiazole and found that it is a good hemostatic, for 
instance in frontal sinus and also in mastoid wounds; the 
house officer even went so far as to use some of it in post- 
tonsil bleeding with good results. 
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Sulfamethylthiazole, a drug supposed to be specific for the 
staphylococcus, has been called back by the drug houses 
because of some effect it is supposed to have, causing foot- 
drop, spinoneural paralysis. 


Dr. Law: Dr. Furstenberg, do you feel that the drug has 
any solvent effect on the purulent material? In other words, 
is the less specific gravity, therefore, more transparent to 
the ray? Would that account for the change we note in the 
density of the film? 


Dr. FURSTENBERG: I don’t believe I can answer that ques- 


tion. I haven’t had any experience in that connection with 
the drug. 


Dr. LAw: I can see very clearly where if the discharge 
was of a thinner nature, it would be more translucent and 


would, therefore, make the change that I have suggested on 
the film. 


Dr. HARTMANN: It seems to me what you are dealing with 
is a rapid control of that part of the infection with a good 
bloud supply, the lining of these cells. In ordinary treatment 
with sulfanilamide, the concentration obtained in the blood 
and in pus, or any interstitial fluid, would only be about 
10 mg. per 100 cc. You could hardly believe that would 
affect the specific gravity or its transmissibility as far as 
X-ray was concerned. 


Of course, the observations that Dr. Furstenberg made 
seem to me to be of tremendous importance from another 
point of view. You remember early in our experience with 
chemotherapy the earliest workers felt, especially in regard 
to sulfanilamide, that nothing more could be accomplished 
by the local application, because the drug diffused so readily 
into all the bodily fluids, and that fact certainly was estab- 
lished. Whatever concentration you had in the blood would 
be the identical concentration in all other body fluids, but it 
was soon found in all experimental work that the effect of a 
drug like sulfanilamide was proportional to its concentration 
and inverse to the number of organisms present, and that 
sulfanilamide itself was ineffectual; that is, of itself it had 
no action — that a lag period of a number of hours had to be 
present until sulfanilamide produced some active substance. 
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Now the most widely held theories at the present time are 
those of Mayer and Shaffer, who assume that partial oxida- 
tion takes place, yielding actively bactericidal products. Gen- 
erally, in the absence of a good oxygen supply, these are not 
present, and yet Dr. Furstenberg’s observations certainly 
indicate something to the contrary. 


I think there is certainly sufficient evidence which indi- 
cates there is a definite place for its local use, and, at the last 
panel in Chicago, we cited a case in whom we irrigated a 
septic knee joint that had developed after a thrombophlebitis 
and had it sterile before mastoidectomy was performed. 


CHAIRMAN DEAN: In mastoid wounds that didn’t heal as 
they should, were they irrigated with benefit? 


Dr. HARTMANN: Yes, I think keeping a wound clean with 
1 per cent of sulfanilamide in a physiological saline solution 
is of help. 


Dr. FURSTENBERG: I should like to add, Dr. Dean, that 
when dealing with a streptococcus I should recommend sul- 
fanilamide; and when dealing with the pneumococcus I 
should use sulfapyridine in the mastoid cavity, assuming, of 
course, that the two drugs have a specific effect for the two 
organisms. 


CHAIRMAN DEAN: Dr. Lillie, does the administration of 
these drugs mask the appearance of, or may the administra- 
tion of these drugs mask the appearance of an intracranial 
complication? Does the administration of these drugs inter- 
fere with early diagnosis? 


Dr. LILLIE: I think it does very definitely, just like it 
masks symptoms and signs of acute mastoiditis; in fact, I 
think that the use of sulfanilamide and sulfapyridine should 
be reserved for the complications of mastoiditis and not used 
in the initial infection, otherwise we must learn to interpret 
a new set of signs and symptoms referable to the mastoid 
and its disease. 


During the past winter we have had some experience with 
intracranial complications resulting from the use of the drug 
in the course of the disease and we have had examples of the 
recurrence of symptoms of meningitis following the discon- 
tinuance of the use of the drug over what seemed to be a 
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sufficient period of time. I think this makes a very difficult 
clinical problem and makes judgment of these conditions dif- 
ficult. I think it is also necessary to know that symptoms 
and signs may recur after the patient has been dismissed, 
apparently well. 


CHAIRMAN DEAN: Before we discuss your first statement, 
I judge that if the patient is receiving chemotherapy, and 
there is a question in your mind as to whether an intracranial 
complication or any other complication has developed that 
you cannot diagnose, you stop the drug and watch the course 
of the patient? 


Dr. LILLIE: Yes, I believe that the symptoms resulting 
from the use of the drug may simulate those of intracranial 
complications, and it has been a difficult problem for me to 
judge what the cause of the symptoms was. Is that what 
you mean? 


CHAIRMAN DEAN: Yes, I think it is a very good thing, if 
there is any question in the mind as to what is producing the 
symptoms, or whether an intracranial complication is being 
met, to stop the administration of the drug and observe the 
course of the patient. 


Now, I think you all heard the first statement by Dr. Lillie, 
which, as I interpret it, is that the Doctor felt that the drug 
should be administered only in cases of acute otitis, if 
and when serious complications, intracranial or otherwise, 
appeared. 


Do the members of the panel wish to pass on the statement 
as it is or discuss it? 


Dr. HARTMANN: I should like to discuss it a little, 
Dr. Dean. 


I think you are favoring yourself too much when you 
withhold merely because you do not wish to mask certain 
signs and symptoms, and you are doing the best thing for 
the patient whose infection you might be attenuating by 
drug administration. I don’t feel that I can tell, in any case 
of otitis media or mastoiditis, which one is going to stay 
mild, which one is going to get worse, or which one might 
lead to some serious complications like phlebitis or to men- 
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ingitis; and while I admit that that is one school of thought, 
as expressed by Dr. Lillie, I think there is another which 
believes that in the end you might be doing your patient the 
most good by energetically treating all cases of potentially 


serious infections in the nose and throat with chemo- 
therapy. 


Dr. Law: I think possibly I had better mention a condi- 
tion in this respect which is very necessary to consider. 
After the administration of sulfanilamide, if it is given after 
bone change has started, the X-ray will show a continuance of 
the destructive process; in other words, the case showing no 
cellular change has the drug administered to it, the symp- 
toms are relieved or masked and the cell structure remains 
unchanged until the drug is stopped, the patient may get 
well, but if there is a beginning change in the bony struc- 
tures as shown by a stereoscopic film, that change remains 
stationary as long as the drug is being given. When the drug 
is stopped, subsequent films will probably show a continu- 
ance of the destructive process; therefore, to be on the safe 
side it is necessary to follow the case by means of subsequent 
films in order to be acquainted with the change which is 
going on. 


Now, I mentioned stereoscopic films. You will find many 
reports of mastoids will state “pneumatic mastoids with an 
involvement but no change in the cell structure.” Now, if 
that opinion is based on a single film, there possibly will be 
an error in this respect. The cell structure which remains 
intact the longest is the cell structure immediately under the 
cortex, and those are the cells which show on a single film, 
but a stereoscopic pair of films will show those cells located 
under the cortex; therefore, I feel that the observation of a 
sulfanilamide case must be absolutely guided by the subse- 
quent films made stereo. 


CHAIRMAN DEAN: We are not going to get away from the 
subject under discussion but perhaps to clarify it I am going 
to ask a few questions. I am going to ask Dr. Furstenberg 
when he would administer any of these drugs in a case of 
acute otitis media, but before that I am going to ask 
Dr. Friesner what he thinks of the use of these drugs in 
infection of bones. 
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Dr. ISIDORE FRIESNER (New York): I should like to ask, 
first, isn’t it a fact and hasn’t it been proven that we find 
that when these drugs are administered orally the concentra- 
tion of the drug in the various body tissues parallels that in 
various body fluids, parallels that in the blood; but has it 
not been proven that the concentration of these drugs in bone 
and fat is considerably less than in other parts, other types 
of tissue in the body? 


Personally, I believe that the administration of these drugs 
does not influence the infectious process in the bone. It is 
very difficult for me to understand how, if by the general 
administration of these drugs, the process in the bone is 
apparently uninfluenced, the local application to the bone can 
influence the process. If there be no discharge in these cases, 
it means simply that the healing tissue, the granulomata 
which are well vascularized, are amenable to the influence of 
the drug. If there is discharge from these cases, then I 
believe that there is an undrained focus in the bone not influ- 
enced by the topical application of the drug. 


I have yet to see clinical proof that the administration of 
the drug influences a process in the bone, and it has been 
my experience over a great many years that most of the cases 
of mastoiditis that eventually come to operation are not the 
classical textbook picture of an extension of an infection in 
the middle ear to the mastoid but from the very beginning 
give evidences of bone involvement; in other words, there 
seems to be, as far as middle ear and mastoid infections are 
concerned, two general types, one of which is what might 
be called a local middle ear abscess, and the other, I believe, 
is something in the nature of a panosteitis of the temporal 
bone, from the very beginning of the infectious process in 
the ear. 


Now, this latter type is not influenced by the sulfanila- 
mide. 


CHAIRMAN DEAN: Dr. Furstenberg, I might elaborate the 
question a little in order to get a more definite answer as to 
when you would use these drugs in acute otitis media. When 
would you use them if the patient was in the hospital? When 
would you use them if the patient was in a private home? 
Would you treat mild cases with chemotherapy? Just what 
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would be your reaction in the matter? Before you answer 
these questions I should like to ask Dr. Hartmann what is 
the rule about the beneficial influence that you get from the 
administration of these drugs, if you begin the administra- 
tion early rather than late —is there any difference? 

Dr. HARTMANN: I think so. Practically all of the experi- 
mental observations are essentially prophylactic experiments ; 
for instance, the original mouse experiments on the produc- 
tion of peritonitis indicated pretty clearly that if you waited 
too long and allowed the peritonitis to get too far, there was 
no concentration of drug capable of sterilizing the peritoneal 
‘avity. The brilliant work of Osgood in bone marrow culture 
experiments showed exactly the same thing when he infected 
bone marrow cells with hemolytic streptococcus; 18 hours 
after inoculation he could find no concentration capable of 
sterilizing the bone marrow; but if he used the drug shortly 
after he infected the bone marrow, in concentrations as little 
as 1 mg. per cent, it produced a sterilizing effect. 





Dr. FURSTENBERG: This is a difficult question to answer. 
I am inclined to believe that Dr. Friesner has made a correct 
observation when he states that the sulfanilamide seems to 
have little effect upon the process within the bone. My experi- 
ence is more with diffuse osteomyelitis of the skull than with 
mastoid disease, because here you are dealing with a larger 
area and one that can be studied more carefully in radio- 
graphic examinations and from a clinical standpoint. I am 
quite convinced that the sulfanilamide has little effect on 
the progress of the disease in extensive infections of the 
calvarium, 

On the other hand, we are all acquainted with the effect of 
sulfanilamide upon infections in soft tissue; in erysipelas, 
for example, in pneumonia and in meningitis. We know that 
the drug has a beneficial effect in those conditions; conse- 
quently, I think we are justified in using it when we are deal- 
ing with an upper respiratory infection that has produced 
an acute suppurative otitis media. I can see no strong contra- 
indications to the use of sulfanilamide at any time in cases 
of upper respiratory infections, and, as Dr. Law has said, if 
we don’t use it, have we employed all of the facilities at our 
disposal for the benefit of the patient? 
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Now, in presenting the other side of this question, it must 
be mentioned that the drug has had some harmful effects, 
although I believe they are infrequent. If the drug is given 
under our careful supervision, there is no reason why we 
should not observe these toxic effects soon. I refer particu- 
larly to the effect upon the blood. Occasionally we find an 
individual who is sensitized to the drug, or has an idiosyn- 
crasy to it, and the hemoglobin promptly drops from 90 per 
cent, let us say, to 40 or even 30 per cent. When that hap- 
pens, obviously, we discontinue the drug. In general, I think 
its widespread employment is good proof that it can be 
given by the physician without grave danger of harming the 
patient. 


CHAIRMAN DEAN: Does any member of the panel care to 
make any observations about chemotherapy? 


Dr. FRIESNER: Dr. Furstenberg has outlined very care- 
fully when he would use the drug, but I am very much inter- 
ested in hearing from him when he would discontinue its use. 


CIIAIRMAN DEAN: Will you elaborate on that a little more, 
Dr. Furstenberg? 


DR. FURSTENBERG: Yes, I think one has to be governed 
by the patient’s reaction. I should discontinue the drug imme- 
diately in the presence of any toxic effects as, for example, 
cutaneous disease, the reduction in the hemoglobin, etc. 


Certainly it must be discontinued in those cases where 
the gastrointestinal symptoms become severe and in those 
patients who reveal a devastating attack upon the blood. 


Then there are other cases, too, in which the sulfanilamide 
definitely causes a rise in temperature. It is responsible, I 
am sure, for fever in some of these patients, and it is often 
difficult to determine when the fever is due to the sulfanila- 
mide and when it is the result of the disease. In those cases 
where you suspect that the sulfanilamide is responsible for 
the rise in temperature, you might discontinue the drug for 
a day or two and observe the temperature graph. If, how- 
ever, the patient can tolerate the drug without toxic effects, I 
think it unnecessary to put any time limit on the administra- 
tion of the drug. Discontinue it when you think the patient 
has made a recovery. 
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Dr. FRIESNER: I don’t think I made myself quite clear. 
Dr. Furstenberg has detailed most of the general conditions 
that would make him feel it necessary to discontinue the drug. 
What I am particularly interested in is this: What local con- 
ditions in the ear would make him feel that it was necessary 
to discontinue the drug, lest the course of latent disease, 
masked by sulfanilamide, might develop some serious condi- 


tion before he is able to diagnose suppurative disease in the 
mastoid ? 


DR. FURSTENBERG: Would you agree that you would dis- 
continue the drug when the ear was dry, when there were no 
evidences of mastoid disease, and when all of the clinical signs 
and symptoms pointed to the fact that the patient had made 
a complete recovery from his acute otitis media? 


Dr. FRIESNER: Yes, but as I see it, the difficulty is that 
through the use of this drug we have been in a position in 
which the ordinary physical signs of suppurative disease in 
the mastoid are destroyed, in that the middle ear is resolved 
and dry, and very frequently one can appreciate a distinct 
space between the tympanic membrane and the inner tym- 
panic wall —a phenomenon that has always meant a resolv- 
ing ear to me, and yet this is under the influence of the drug, 
and then gradually when the drug is discontinued the middle 
ear takes on an entirely different appearance within a com- 
paratively short time, and the drum, instead of being pale 
and gray, becomes red; instead of being flat, sags; the pos- 
terosuperior canal wall, instead of being normal in position 
and color, changes both the position and color; the middle 
ear, instead of being dry, is again the site of profuse dis- 
charge. 


Now, how can you with safety to the patient continue the 
exhibition of this drug when you know that these phenomena 
can occur? How can you continue the exhibition of the 
drug indefinitely without stopping it at some time to see 
whether the characteristic phenomena of postauricular dis- 
ease appear? That is what I would like to know. 


CHAIRMAN DEAN: I judge from what you say, Dr. Fries- 
ner, that you believe, as some of the rest of us do, that every 
case of acute otitis that has been subjected to chemotherapy 


should be very carefully watched after the discontinuance of 
the therapy. 
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Dr. FRIESNER: I certainly do. I believe, furthermore, that 
I would not continue the chemotherapy indefinitely. I mean 
that there must come a certain time when, a week or two, 
or 10 days, after the beginning of the acute otitis, one should 
stop the chemotherapy for the purpose of observing whether 
at that time there again appears, or appears for the first 
time, the physical evidence of postauricular disease which 
has been masked by the drug. 


CHAIRMAN DEAN: I should like to ask another question 
that might complicate the situation. I am going to ask this 
of Dr. Hartmann: 


Can you tell us what is in the sinus when you have appar- 
ently healed septic thrombophlebitis, what is in the mastoid 
of, particularly,.an infant in case of a mastoiditis that has 
apparently healed? 


I should like to have Dr. Law discuss that after Dr. Hart- 
mann. In other words, do you know that these mastoids are 
healed when the temperature has left, and the drumhead has 
assumed normal color, when hearing is normal and, to all 
intentions, the ear is well? 


Dr. HARTMANN: I can’t. Some of the best examples of 
thrombophlebitis have been in cases in which there has been 
complete healing of the drumhead, but I should like to say 
that, though perhaps some of you may feel that Dr. Friesner 
and I are in disagreement about what he said, it isn’t true. 
I should like to put in what has been our wording of the prob- 
lem: Obviously, there are many cases of otitis media which 
do not clear up completely, leaving behind them signs of 
infection in the middle ear and in the mastoid after chemo- 
therapy. It has been our policy, however, not to go along 
indefinitely or for a very long time to see if we can eradicate 
the infection; but, after a reasonable time, which might be 
a week or two weeks maybe, at the most three weeks, to go 
ahead and give drainage to that mastooid, keeping up the 
chemotherapy, however, for a very definite purpose; i.e., to 
try to limit the postoperative spread, the appearance of new 
infected thrombi, the appearance of erysipelas in the wound, 
or anything that would be regarded as a postoperative spread 
that could be kept in check by the drug. The last thing we 
would think of doing would be to treat otitis media and low 
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grade mastoiditis indefinitely with chemotherapy; in other 
words, I don’t think that there is much justification for 
avoiding surgical drainage in this kind of infection. 


I think you have to do almost as many operations unless 
you happen to see cases very, very early, and treat them with 
very rapid improvement, within the first few days. That has 
been our experience, and this year I would say we have had 
more mastoid operations than we have had for a very long 
time despite chemotherapy. 


DR. FRIESNER: May I answer that? I am not interested in 
the number of mastoid operations, Dr. Hartmann. That 
doesn’t mean anything to me; nor am I interested academi- 
cally in the question of diagnosis. The reason I am very keen 
about making a diagnosis is that I should like to obviate those 
complications which would occur in a patient did I not make 
the diagnosis of suppurative disease in the bone, and the 
objection I have to the prolonged use of chemotherapy up to 
recovery is that in the interval during which chemotherapy 
is used, it destroys the physical signs which for a great many 
years have been the basis for my diagnosis. 


Now, we don’t operate a mastoid on the suspicion that 
there is disease there, any more than you make a diagnosis 
of pneumonia in a child without definite physical sign, and 
these physical signs are largely destroyed by the prolonged 
use of chemotherapy, not the disease but the evidences of the 
disease are destroyed or are obviated as far as the possibility 
of our recognizing them are concerned. That is true not only 
so far as discharge, characteristic changes in the middle ear, 
spontaneous pain and tenderness are concerned but also in 
the Roentgenogram, as Dr. Law has described. Now, what 
are we going to do about that? 


CHAIRMAN DEAN: Dr. Law, I would like to have you tell 
us how we can tell whether there is or is not chronic effect 
left in the mastoid of an infant or young child with an appar- 
ently healed ear. 


Dr. LAW: No one would operate on a mastoid, either in 
an infant or an adult, providing he had had an X-ray exami- 
nation, if the X-ray showed no cellular changes, cellular 
destruction. The amount of opacity or obliteration of the 
mastoid itself means nothing on a film. The change which 
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does count and upon which you must base your judgment is 
the appearance of the cellular structure. 


Unfortunately, in an infant, or, I would rather say, in a 
noncellular or mixed type of mastoid, difficulties of technique 
are such that we cannot always depend on the distinct out- 
line of the cells; nevertheless, a coalescence will show. 


Now, I have not had the opportunity of X-raying a case of 
a cellular mastoiditis in which sulfanilamide had been given, 
bone destruction occurred, operation was not done, and the 
patient recovered. Unfortunately, I have not seen that type 
of case. On the contrary, cases we have observed for many 
years, cases before the drug came into use, cases where there 
has been bone destruction, operation refused for some reason 
or other, subsequent X-rays showed a cavity; further X-rays 
showed perfectly normal mastoid; other cases a mastoid with 
a large cavity. 


Then, we had one case, and three years afterward there 
was a fully developed cellular mastoid, similar in structure 
to that shown in the original X-ray, before destruction 
occurred. Whether this will occur with sulfanilamide we don’t 
know, the main thing is that the case is better, the symptoms 
have gone but the X-rays show a destruction, a lack of bony 
walls. It is a potentially dangerous condition because another 
acute case starts in where the old one left off. Base your 
judgment on what the X-ray shows, not on your judgment 
of the clinical condition. 


CHAIRMAN DEAN: The discussion of this subject has not 
been as energetic as I thought it would be. I heard some 
discussion between members of the panel in the anteroom 
before the panel met and it was much more energetic than 
we have had here today. 


I personally believe that this has been of great benefit to 
all of us and unless some member of the panel has something 
else to say, we will consider some other subject. Do you wish 
to add anything, Dr. Lillie? 


Dr. LILLIE: No. 
CHAIRMAN DEAN: Dr. Law? 


Dr. LAW: No. 
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CHAIRMAN DEAN: Dr. Hartmann? 


Dr. HARTMANN: I would like to ask Dr. Friesner, how 
much attention he would pay to Roentgenograms. 


Dr. FRIESNER: I pay considerable attention to the X-ray 
evidence in continued suppuration. 


CHAIRMAN DEAN: Dr. Lillie? 


Dr. LILLIE: The reason I said I thought sulfanilamide and 
its allied drugs should be reserved for severe complications 
of otitis media and mastoiditis is that we all know in our 
past experience that most of these patients did well except 
those that developed complications. Up to the advent of the 
use of sulfanilamide as adjunct treatment for the care of this 
type of condition we had no specific drug for the organism. 


I am inclined to believe, with Dr. Friesner, that I prefer to 
manage a case from the onset of the disease without the use 
of the drug, so that symptoms of impending complications 
can be recognized early enough to insure our knowledge of 
the status of the patient. 


You may not know it, but sulfanilamide is used extensively 
in the homes throughout the country. Lay people can buy it 
at drug stores; they have heard about its usage in certain 
types of conditions, perhaps not related to otitis media or sup- 
purative otitis media, and they are using it for everything. 
I think this will in the future be a medical problem because 
there are many, as Dr. Furstenberg has said, who are sensi- 
tive to the use of sulfanilamide, and unless the concentration 
of the drug in the blood and its effect are recognized by 
observers, much harm will result from the use of this drug 
in an indiscriminate way. 

Dr. FRIESNER: I have very little to add to that statement. 
I think that even though this is an extreme view, it is, none- 
theless, logical. I think we must ask ourselves this question: 
Knowing the possibility of the masking effect of sulfanila- 
mide, would you give sulfanilamide persistently from the 
beginning of the infection until the ear is well — unless, of 
course, there should be some untoward symptom? 


Based upon my personal experience of the masking effects 
of this drug, I would unqualifiedly answer “no” to this 
question. 
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Then, as another extreme view, under these circumstances, 
granting that the physical signs are masked by sulfanilamide, 
would you depend entirely upon a series of Roentgenograms? 
Again, I would answer unqualifiedly, “no.” 


I believe still that there is something in diagnosis, and 
unless you have physical signs, you cannot naturally make a 
diagnosis; and again I will reiterate that the diagnosis is 
important not from the purely academic point of view but, 
as Dr. Lillie says, in order to obviate the possibility of the 
development of intracranial extension of these suppurative 
foci. 


I believe that sulfanilamide should be given early for a 
certain period and then, because we know that in some 
instances it is impossible to make a diagnosis on the physical 
signs that are present, one should stop the drug to see 
whether the characteristic physical signs of trouble post- 
auricularly occur. 


I feel that we know that sulfanilamide will not cure mas- 
toid disease, and I know, too, that despite the continued use 
of sulfanilamide in a given instance, the mastoid disease will 
progress, and intracranial complications develop, because I 
have seen that very thing occur. 


CHAIRMAN DEAN: Dr. Hartmann? 


Dr. HARTMANN: I certainly have. I don’t know whether 
I should or not, though. I am a little bit confused as to how 
often you see masked mastoid infection in sulfanilamide cases. 
I should like to know just what you mean. I think one of the 
worst ways to use chemotherapy is at the start of an otitis 
to order a few grains, up to five grains, three times a day, 
and for a few days, till you see the acuteness of the infection 
subside, and then stop. That is dribbling. I think you get 
yourself in trouble. You invite trouble, and I would much 
rather see someone stop as Dr. Lillie has indicated, and ask 
himself, “Shall I use the drug early in this infection, or shall 
I not?” I would much rather that he decide not to use the 
drug until some serious thing developed, and certainly they 
do develop without chemotherapy — infection sometimes 
extends and produces severe intracranial complications — 
(DR. FRIESNER: Certainly! Dr. Hartmann.) —than just to 
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give a little drug and be fooled by the appearances! I think 
I said earlier that the doses we like to use in certain cases, 
even those that at the start had no earmarks of serious infec- 
tion, would be the full doses really required to eradicate the 
more serious infections. 


That is not done generally in private practice, because the 
central nervous symptoms and cyanosis generally give much 
significance. 


CHAIRMAN DEAN: Dr. Furstenberg, we haven’t heard from 
you. I am going to ask you to say a few words and then we 
will get away from chemotherapy. 


DR. FURSTENBERG: Now that we have reached a state of 
harmonious distrust (laughter), I might summarize by sim- 
ply saying that apparently we have agreed to use the sulfa- 
nilamide early in acute, suppurative otitis media (laughter), 
and possibly a little later when there are early indications of 
mastoiditis. Then there is a feeling that during a certain 
stage of mastoid disease the drug should be discontinued, to 
find out what is going to happen to the patient. 


I am wondering if at that stage we shouldn’t seriously con- 
sider a mastoid operation. If we feel that there is definite 
bone involvement and that there is a possibility that the 
patient is going to develop an intracranial complication, that is 
the time for the mastoid operation. 


I have very little apprehension about the average otologist 
postponing the mastoid operation too long. (Laughter.) In 
this day there is a tendency for him to do the operation too 
early. I am inclined to sum up by agreeing more or less with 
Dr. Hartmann. We have a drug that we believe tends to 
prevent the serious complications of mastoiditis; we have a 
drug that we believe cures some of the serious complications 
of mastoiditis—why discontinue it? Why not continue to use 
it but at the same time let us not fail to recognize our surgi- 
cal mastoid cases and operate upon them when the indications 
arise? 


Dr. LILLIE: May I say a word? I think my position was 
misunderstood. 


CHAIRMAN DEAN: We want to get these doctors straight- 
ened out right! 
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Dr. LILLIE: I implied in my position if the condition was 
surgical it should be taken care of, and that with impending 
complications evident the drug was to be used at that time. 
I did not mean to imply that surgical interference was not 
indicated, because I think that surgical interference is of the 
first moment in the management of suppuration in the mas- 
toid; and no reliance based on anything but surgery plus the 
adjunct methods of treatment we have available, this being 
additional to the transfusions, etc., that have been used over 
a period of time. 


Dr. FRIESNER: I can’t forego the request, for I admire 
very much how nicely Dr. Furstenberg is balanced with 
regard to this question, when he said that when the indica- 
tions are there, by all means operate — but that is the whole 
crux of the matter: How are you going to make a diagnosis? 


I have seen a mastoid full of pus with a dry, resolved mid- 
dle ear, without tenderness, without pain, without fever, with 
good hearing, with no canal wall change, and yet five or six 
days after the sulfanilamide was stopped, a profuse dis- 
charge. How, in the presence of a resolved ear, in a patient 
who can hear a soft whisper, without discharge from the ear, 
with a normal canal wall and without tenderness, is there 
an indication to operate on the mastoid? 


It is true that these latent cases occurred somewhat before 
the use of sulfanilamide, but nowhere nearly so frequently 
as they do now. 


Dr. HARTMANN: Doesn’t Dr. Law help us out very much? 


DR. FRIESNER: Yes, Dr. Hartmann, but I wouldn’t depend 
100 per cent on Roentgernograms. 


Dr. HARTMANN: It is a very nice way to corroborate signs 
and symptoms of latent mastoiditis. 


DR. FRIESNER: Those are possibilities but not yet devel- 
oped, and in the meantime what are we going to do about it? 


Dr. HARTMANN: When I got to that point, I think I would 
certainly open the mastoid. 


Dr. FRIESNER: To what point? That is exactly it. To what 
point will you wait? Dr. Furstenberg, what point? 
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DR. FURSTENBERG: Do you believe, Dr. Friesner, that sul- 
fanilamide has an effect on the mastoid because of the com- 


plete disappearance of all clinical symptoms and signs of 
mastoiditis ? 


Dr. FRIESNER: I have seen it, not once, but several times. 


DR. FURSTENBERG: I have often seen the middle ear become 
dry promptly after the administration of sulfanilamide. But 
if the tympanic membrane is still bulging and dusky; if there 
is slight tenderness back of the emissary vein and the patient 
is still complaining of a little nocturnal pain and showing a 
leukocytosis and fever, you have very suspicious evidences of 
mastoiditis. —I think this is the time to operate upon the 
mastoid. 


Dr. LILLIE: I would call that labeled. (Applause and 
laughter.) 


CHAIRMAN DEAN: We have all seen these cases that have 
been met by the use of the drug. I should like to ask one 
question now. Has any member of this panel seen a deleteri- 
ous result so far as the ear or the adjacent brain cavity is 
concerned, that he could trace to the administration of these 
drugs, not by the drug directly causing the trouble, but by 
masking it or what not? Has any member of the panel seen 
deleterious results about the ear — not so far as blood con- 
ditions are concerned? Has he seen a deleterious result about 
the ear which he would charge to the administration of the 
drug? 


Dr. FRIESNER: Would you say that a sympathetic menin- 
gitis due to epidural abscess, with a reported normal Roent- 
genogram and no discharge from the middle ear and evidence 
of resolution of the middle ear, was such an indication? I 
have seen it. 


CHAIRMAN DEAN: Due to sulfanilamide as a contributory 
factor or responsible for the masking? 


DR. FRIESNER: I am just recording what I have seen in 
the continued use of sulfanilamide, Dr. Dean, but I have seen 
just that. 


CHAIRMAN DEAN: You feel that the administration of the 
sulfanilamide was a contributory factor? 
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Dr. FRIESNER: I believe so. 


CHAIRMAN DEAN: I will not say again that we are going 
to change the subject under discussion, but silence on the 
part of the members of the panel will permit me to go ahead. 


Now we will turn to a very simple question and one which 
I am sure can be easily answered, and I will ask Dr. Friesner 
to start the discussion on “Papilloedema: Its Etiology; 
Clinical Significance and Treatment.” 


Il. — PAPILLOEDEMA: ITS ETIOLOGY ; CLINICAL SIGNIFICANCE AND 
TREATMENT. 


Dr. ISIDORE FRIESNER: I don’t know its etiology .I think 
there must be a number of factors that are responsible for it, 
because not all of the cases have increased intracranial pres- 
sure, and in not all of the cases have we found an obturating 
thrombus which of itself would be conclusive of interference 
in the venous circulation. 


As to its treatment, in a 10-year survey that we made we 
had 25 cases, and we did not treat them at all. We were very 
lucky, I believe, because in none of these 25 cases was there 
a secondary atrophy. They all had a restoration of normal 
vision. 


Now, as to its significance, I think that as far as the sever- 
ity of the disease is concerned, it isn’t at all significant, 
because in this group of 25 cases we had a mortality of 4 per 
cent. Some of these patients had metastatic lesions; others 
did not. Some of them had a prolonged bacteremia; in others 
the bacteremias ceased immediately after the operation; in 
other words, there did not seem to be any parallelism what- 
soever with regard to the severity of the particular case and 
the papilloedema. 


Now, I say advisedly that some of them did not have any 
evidence, clinical or otherwise, of increased intracranial pres- 
sure. In some of them that had an obturating thrombus the 
papilloedema increased after the vein was tied, and yet under 
those circumstances I am reasonably sure that the ligation 
of the vein did not contribute in any way to the increase in 
the circulatory embarrassment because these patients had a 
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thrombus that extended from the bulb almost to the torcular, 
so that it is due neither to venous embarrassment alone, nor 
to the intracranial pressure alone, nor the toxicity alone, but 
probably some combination of these things that I am not 
clear about. 


CHAIRMAN DEAN: I should like to say that for 25 years I 
have watched the fundi, or had the fundi watched, in every 
case of accidental opening of the sinus, and in days gone by 
we used to pack that sinus in with gauze in order to stop the 
hemorrhage, and in all the cases we have observed we have 
never noted any evidence of papilloedema from the blocking 
of circulation in an uninfected sinus which would correspond 
more or less to what you have just said. 


Dr. Furstenberg, do you think the anomalies of the sinuses 
may enter into this picture at all? 


DR. FURSTENBERG: I don’t believe I can answer that ques- 
tion, Dr. Dean, because I haven’t had enough experience with 
anomalies. 


I know there are some men who report that when you have 
a small jugular vein on one side and a thrombus within the 
sigmoid sinus on the opposite side, a papilloedema arises as 
the result of disturbed intracranial circulation. I have had 
no personal experience with this condition so I can’t verify 
this observation. 


These anomalies are so rare that one can go through a life- 
time of practice without encountering even a single case. 


CHAIRMAN DEAN: I am very glad that Dr. Furstenberg 
mentioned the fact that there are indefinite remarks in the 
literature of papilloedema following ligation of the vein on 
one side and later it was found that the vein on the other side 
and the sinus on the other side have been found to be smaller 
than on the side where the ligation was formed. 


As far as I could tell, there is no conclusive evidence that 
these observations are correct. 


Dr. Lillie, can you contribute to the etiology of the papillo- 
edema or its clinical significance? 


Dr. LILLIE: Well, the papilloedema that I have observed in 
cases with sinus thrombosis or obliteration of the sinus, in 
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contradistinction to phlebitis, came after the operation on the 
sinus and the jugular vein. I interpreted the papilloedema 
as being caused by an influence on the inferior petrosal sinus 
because apparently the papilloedema was not present before. 


It is also true that we can have papilloedema in toxemias 
of general origin not related to the ear, so I think, with 
Dr. Friesner, that the probabilities are strong that there is 
a combination of conditions that produce papilloedema. 

CHAIRMAN DEAN: When does the papilloedema appear, 
Dr. Friesner? 

DR. FRIESNER: In our 25 cases they were almost equally 
divided. Twelve appeared, I think, before the operation, and 
13 after the operation. 


CHAIRMAN DEAN: May I ask how long after? 


Dr. FRIESNER: I don’t recall all of them, but I do know 
that there was a series of three that belonged to the second 
group, one of which came 28 days after the operation, and 
the other, 30-odd days after the operation, and the third one, 
11 days postoperative, and they all got well. They had no 
intramedullary lesions nor any evidence of increased intra- 
cranial pressure. 


CHAIRMAN DEAN: Dr. Hartmann, can you help us on the 
question of etiology or the clinical significance of papillo- 
edema? 


Dr. HARTMANN: I can tell you a little something about our 
observations. When Dr. Cone and I looked up that matter in 
60 cases, this is what we found: 


Papilloedema was present in 14 of 34 cases in which it 
was looked for. I am ashamed to say that in the other 26 it 
was not looked for. In some of the cases it was not looked 
for until after operative procedures. It was found present 
in 14 of the 34, doubtful in four, absent in 16. 


Then this correlation struck us as perhaps being of some 
importance, certainly of some interest: All the patients with 
papilloedema had positive Queckenstedt tests, but not all with 
positive Queckenstedt tests had papilloedema; however, al! 
patients with bilateral positive Queckenstedt tests had papillo- 
edema, and in one instance a boy developed blindness as a 
result of optic neuritis that went on to atrophy. 
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CHAIRMAN DEAN: I asked Dr. Friesner if he could solve 
this problem — and I hoped he could. 


Dr. Marriot and I, particularly Dr. Marriot, worked on the 
etiology in infectious thrombophlebitis for a year or more, 
he spent a good deal of his time all of one summer, and we 
didn’t know anything more about it after we were through 
than before we began. 


DR. FRIESNER: Well, I suppose after these 10 years that 
have intervened we should know a lot more about it than 
you did then because of the 10 years, but it doesn’t seem to 
have helped much. 


CHAIRMAN DEAN: Well, Dr. Lillie, we will return to prac- 
tical things. We are all interested in the frequency of 
brain abscesses complicating this septic thrombophlebitis. We 
would like to know how often it occurs, when it occurs, where 
it is most frequently found. 


III. - INTRACRANIAL COMPLICATIONS: THEIR DIAGNOSIS 
AND TREATMENT. 


Dr. HAROLD I. LILLIE (Rochester, Minn.):In my experi- 
ence with sinus phlebitis and sinus thrombosis, it occurred in 
one instance, and that was a cerebellar abscess. 


CHAIRMAN DEAN: I don’t like to get away from the panel. 
Dr. Mosher, you had one. Where was that abscess? 


Dr. HARRIS P. MOSHER (Boston): I am speaking without 
the prompting you have given the rest of the panel, and I 
agree with you but, offhand, we must have had five or six 
cerebellar abscesses connected with that, if not more. We 
look for it all the time but we don’t find it all the time, 
Dr. Lillie. 


Dr. LILLIE: That is quite true, too, but, as I said, in my 
limited experience with that type of disease, we have encoun- 
tered it only once. Of course, the mere fact that the infec- 
tion is adjacent to the cerebellum would lead one to believe 
one of the lobules in the cerebellum might be involved in an 
infectious process producing an abscess, but the mechanics 
of the situation, as they appear to me, rather prevent the 
extension of the infection through the sinus to cerebellum 
because of the thickness of the inner wall of the sinus; how- 
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ever, if the epidural abscess extends beyond the region of 
the sigmoid sinus in either direction, above or below, I can 
well see by direct extension or by retrograde thrombosis of 
the veins to the dura, an abscess to the cerebellum could 
develop, but with respect to other complications of sinus 
phlebitis and infectious sinus thrombosis, I think abscess of 
the brain is rather rare. 

There is a reason, too, why you could have a metastatic 
abscess of the brain as a result of septic sinus thrombosis in 
the same way you have abscesses of the lungs or the joints; 
they seem to have a predilection for end arteries or end 
veins, probably the end arteries mostly, but I am only speak- 
ing from my own experience. 


CHAIRMAN DEAN: What has been your experience, Dr. Fur- 
stenberg? 


Dr. FURSTENBERG: In general, I believe that brain abscess 
occurs from neighborhood infections as the result of exten- 
sion along a stalk; that is, by continuity of tissue. 


We investigated a series of cases a few years ago and dem- 
onstrated that 78 per cent of our brain abscesses occurred by 
perivascular extension along a stalk from neighborhood dis- 
ease. At first we suspected that the disease occurred by 
vascular metastasis, but this is rather uncommon and for 
that reason Dr. Lillie’s contention, I think, is a good one; 
namely, cerebellar abscess is rare in sinus thrombosis because 
there is little tendency for the visceral wall of the sinus to 
rupture and to permit the formation of a stalk along which 
infection may travel. 


It seems to me that is one explanation, possibly, for the 
infrequent occurrence of cerebellar abscess. In general. I 
think abscesses of the brain develop as a result of direct 
extension of the infection along a stalk into the cortex. 


Dr. MoSHER: How many cases of cerebellar abscess in 
connection with sinus thrombosis, about two? 


DR. FURSTENBERG: I was trying to recall, Dr. Mosher; I 
have in mind only three cases. 


Dr. LILLIE: Is not the stalk you talk about the thrombosed 
vein through which the infection extends to the cerebellum 
or is it? 
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CHAIRMAN DEAN: Dr. Friesner, what is your incidence of 
brain abscess in sepsis of the sinus? 


DR. FRIESNER: I have had little personal experience with 
them. Most of the cases we have lost have died of menin- 
gitis, but I believe, from the literature, brain abscess second- 
ary to sinus thrombosis occurs almost invariably in the pos- 
terior fossa, though I remember one case in our series which 
had a temporosphenoidal involvement. I know most of the 
cases that occur secondarily are in the cerebellum. 


CHAIRMAN DEAN: In 40 years’ experience I have diag- 
nosed in our own service, or someone else has diagnosed, only 
two cases of abscess secondary to sinus infection, and they 
were both in the cerebellum. In one case there was a hole in 
the inner surface of the sinus through which you could easily 
pass a pencil. It had formed by direct infection, direct exten- 
sion of the infection from the sinus into the brain. 


We brought up this question because in talking with the 
boys in the West, I got the impression that they felt that 
these brain abscesses were more common than I, at least, 
thought they were, and the impression was more or less gen- 
eral that they might occur in the temporosphenoidal lobe, as 
well as in the cerebellum. I think they might, but those I 
have known have been in the cerebellum. 


Dr. LILLIE: Your question is limited to thrombophlebitis. 
In relation to the extension of the sinus, the relationship must 
be directly to the cerebellum. 


Dr. HARTMANN: That was exactly our experience. In the 
60 cases we had no case of cerebellar abscess. Could I have 
Slide 17 for a moment? It is an interesting case because of 
some features. 


CHAIRMAN DEAN: While we are getting the slide, I want 
to say both of these cases I saw were late manifestations of 
the disease. I remember one case of Dr. Mosher’s. It was 
found because they were looking for the cause of persistent 
temperature some six or eight weeks after the wound had 
healed. The case was presented at one of Dr. Mosher’s con- 
ferences some 10 years ago. 


Dr. HARTMANN: (Slide) In this child, admitted somnolent 
with turbid spinal fluid, with an X-ray picture showing enor- 
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mous loss of mastoid substance, the sinus could not be recog- 
nized. There was an abscess that was thought to be a para- 
sinoidal abscess in the region, and the dura, when exposed, 
was found necrotic, and out gushed more than an ounce of 
foul pus, from which B. Proteus vulgaris and B. aerogenes 
grew. That was adjacent to the dura. 


This child has been studied subsequently with encephalo- 
grams. There is no sign of abscess at present. 


Dr. LILLIE: There are two types of abscess that could occur. 
One is the so-called subdural abscess, that I think is generally 
recognized from a pathologic standpoint as so-called direct 
extension, but I think it is generally felt that the deeper 
abscess in the lobule comes from a septic infarction or peri- 
vascular infiltration of one of the vessels that empties into 
the dura or the sinus; and so the direct extension abscess is 
really pathologically a little different from the real abscess, 
or you could call this a subdural abscess, and the subdural 
or acute subdural abscess is supposed to be the most difficult 
one to take care of because it is a brain suppuration adjacent 
to the focus of infection. 


The neurosurgeons I have talked with all say that the 
subdural abscess carries a higher mortality than those that 
form deeper in the cerebellum. 


CHAIRMAN DEAN: Now, I think there are other questions 
in which we are all interested that ought to be answered 
before we get away. I should like to ask Dr. Law something 
about diagnosis of septic clot in the sinus, using X-ray. 


IV. — THE USE OF THE X-RAY IN DIAGNOSIS. 


DR. FREDERICK M. LAW (New York): I have seen a clot 
once only and that was in the early days of the X-ray. I 
didn’t recognize it at the time I looked at the film. It was 
Dc. Rae’s case; he told me about it and we looked at the films 
again and did make out a circular area which corresponded 
in size to the clot; but it has been impossible since then to 
detect any solid material within the sinus. In other words, 
the X-ray itself does not show the sinus — it shows the groove 
through which it passes, and a clot would be no more obstruc- 
tive to the ray than the blood; so we cannot depend on the 
X-ray to diagnose the sinus thrombosis. 
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CHAIRMAN DEAN: Is there any different opinion from any 
member of the panel? 


Dr. Law, can you determine the size of the jugular foramen 
by diagnosing the X-ray? 


Dr. LAW: Not with any degree of exactitude. It is rather 
complicated anatomy there. There are three views used with 
an attempt to show a foramen. If the fossa is large you 
can see it. but if it is small, you may see it and you may not; 
just because you do not see it is no indication that it is not 
there. In other words, the large fossa produces a thin out- 
line, a thin wall within the petrous bone, and it is possible 
that with the proper technique you can pick it up. The small 
fossa is hidden by the dense petrous bone and is not visible. 
You may see the inferior margin, which is smooth and regu- 
lar, but you cannot see the height to which it goes. If you 
see it, well and good, but don’t depend on it for a diagnosis. 


CHAIRMAN DEAN: Is there any objection to Dr. Law’s 
statement? 


Can you diagnose an erosion of the sinus plate? 


Dr. LAW: Sometimes, providing you have previous films 
for comparison. As I said, the sinus itself does not show; it 
depends on the depth of the groove. What you see through a 
pneumatic mastoid — not speaking of sclerotic mastoids now 
— is the anterior border, which is necessarily within the 
pneumatic structure, and the termination of the pneumatic 
cells forms a line which is the anterior border of the groove. 
You seldom see the posterior border; that is, in a nor- 
mal mastoid. As that mostoid becomes congested or filled 
with any extraneous material, the transparency of the cells 
is diminished; we can consider the sinus as a pneumatic 
cavity. Blood being transparent within a pneumatic cavity, 
when you obliterate the surrounding structures by means of 
pathology that sinus begins to show more clearly, and, taking 
subsequent films throughout the course of an acute mastoid, 
you will find the sinus groove will show clearer and clearer, 
until the time comes when the wall is destroyed. That film 
gives you the diagnosis of uncovered sinus. 


Given a case of a large mastoid process with complete 
destruction of the cell structure and no outline of a sinus to 
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be seen, one can assume that it is uncovered, but we should 
have a series of films to be sure of that. 


CHAIRMAN DEAN: Dr. Furstenberg, does the size of the 
bony groove of the sinus shown in the X-ray plate indicate 
the size of the membranous lateral sinus? 


Dr. FURSTENBERG: I am inclined to think it does. Per- 
haps Dr. Law could answer that question better than I, but 
in general, I think, it can be said that the size of the groove 
does fairly clearly outline the lateral and the sigmoid sinus. 
As Dr. Law pointed out, if you are dealing with a mastoid 
in which the cellular development is not great, that groove is 
well defined and clearly visualized. If, however, the mastoid 
is highly pneumatized, the groove may be obscured. 


I think one may properly say that the size of the groove 
represents the size of the sinus, and quite frequently you will 
observe that the lateral sinus on the right side is larger than 
the sinus on the left. 


Dr. LAW: May I add to that? 


CHAIRMAN DEAN: We want to hear from you, Dr. Law. 


Dr. LAW: There is only one point which will help in the 
visualization of the size of the sigmoid sinus. We seldom see 
the posterior border because if you look at a skull you will 
find that the groove is round at the posterior border. What 
you see is the sharply defined anterior border of the sinus 
through the pneumatic structure. We almost always see the 
emissary, and so we assume that the termination of the emis- 
sary is the posterior border of the sinus; therefore, you can 
get some idea of the sinus. 


Dr. Lillie suggests the position of the sinus. That depends 
quite a bit on the technique used and the depth of the sinus 
groove. Even an eighth of an inch difference in depth with 
improper technique would place that sinus well forward 
when it should be well back. One must be sure that the angle 
of the ray is accurate, and that you can clearly see the sinus. 


Now, here is one little observation which might help: Some- 
times the anterior bulge, as we say, of the sinus, has a little 
ridge in it running parallel with its axis. That ridge is shown 
as a double line on the film and might confuse, so whenever 
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you see a film with an apparently double line on the sinus, 
take your measurement from the anteriorly placed line. The 
position can be determined, the angle at which it goes through 
the mastoid can be determined, but the trouble is this: You 
understand what you consider to be a normally placed sinus- 
groove. Now, the Roentgenologist in one town is used to 
a surgeon there who says that a quarter of an inch is the 
distance between the sinus and the posterior canal wall. 
Someone else will say, “Well, that is not quite right.” He 
would have another distance. It is only relative and must be 
determined by consultation between the surgeon and the 
Roentgenologist as to what is the average position of the 
sinus. All he can say is that it is forward or back. 


CHAIRMAN DEAN: Dr. Hartmann, tell us something about 


anomalies of the sinus on the interpretation of the Quecken- 
stedt test. 


Dr. HARTMANN: All I can say is that when we have noted 
an inequality of rise of pressure on compression, when sub- 
sequent events have indicated that there wasn’t a thombosis, 
the lesser rise has almost invariably occurred on the left side, 
which is in line with what has been said. 


We had one instance in which we felt we had demonstrated 
an anatomical anomaly by that procedure and by the X-ray. 
We thought we saw a groove narrowing down to the diameter 
of a lead in a lead pencil, and that was at a time when the 
other mastoid was not under suspicion. That child later died 
of meningitis, and at postmortem it was found that the sinus 
had narrowed down to a very small lumen. 


CHAIRMAN DEAN: Dr. Furstenberg, would you discuss the 
anomalies of the sinus with particular reference to the sur- 
gery of the sinus? 


V. — DIAGNOSIS OF ANATOMICAL VARIATIONS OF THE SINUS. 


Dr. A. C. FURSTENBERG: In that connection, Dr. Dean, I 
should like to show a few slides. 


First, let me say that anomalies of the lateral sinus are 
very rare. I first became interested in this problem in 1911, 
and since that time have asked the staff in anatomy to watch 
for these cases. In over 4,000 cadavers we have found only 
nine instances of anomalies of the intracranial sinuses, so 
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they must be exceedingly rare. In all probability a great 
many men go through a lifetime of practice without encoun- 
tering one of these anomalies. We may describe the follow- 
ing types: 


It is probably true that the sinuses of the dura mater rarely 
show anomalous development because they are found more 
or less constant in studies of many skulls in the anatomical 
laboratory and in the numerous clinical experiences that 
bring them conspicuously before the otolaryngologist. Their 
occurrence must be exceedingly infrequent because in the life- 
time of otologists of wide experience they are observed in 
only rare instances during operations upon the temporal 





Fig Double lateral sinus (intracranial view). (A) Two lateral sinuses 


bone. However, anomalies of the sinuses do occur, and when 
they arise and are the seat of infection, they cause consider- 
able confusion in diagnosis and methods of treatment. 


It is my purpose at this time to enumerate and describe 
the various anomalies with which I have had personal experi- 
ence, either in the operating room or in the anatomical labo- 
ratory, and discuss a surgical approach to them when opera- 
tive interference is demanded. A discussion of this character 
which involves surgical technique in the treatment of infected 
anomalous lateral sinuses must, in a large measure, consti- 
tute theory and surgical speculation. Too few cases are seen 
in the lifetime of any otologist to permit him to standardize 
technical procedures suitable to the various anomalies and 
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the innumerable clinical factors and influences associated 
with them when they become the seat of an inflammatory 
process. Theory and hypothesis can be reduced to scientific 
facts only after long clinical experience and experimentation 
of a practical nature. I lay no claim, therefore, to originality 
in this work or to the development and standardization of 
any acceptable surgical technique for the treatment of dis- 
eased anomalous sinuses, I merely present the various abnor- 
malities well known to all of us, relate my own clinical experi- 
ences with those that I have encountered personally, and theo- 
rize on procedures that might be employed for those which 
have never come to my attention. 





Fig. 2. Absent lateral sinus. The sigmoid takes its origin from a large 
Superior petrosal sinus (intracranial view). (A) 
Sinus. (B) Absent lateral sinus. 


Large superior petrosal 

Your attention is called to that rare anomaly of the lateral 
sinus in which a horizontal lacuna has divided the transverse 
or sigmoid portion into two separate channels (see Fig. 1). 
You will readily note that in searching for the infected one, 
the normal sinus may be opened and the case labeled one of 
mistaken diagnosis. Then, too, a thrombus may be found 
within one division of such a sinus, the process dealt with 
adequately, and the second division, which is perhaps like- 
wise affected, may be entirely overlooked. Such an anomaly 
offers an exceedingly perplexing problem when dealing with 
lateral sinus thrombosis. The only warning which can be 
sounded is to keep in mind this anomalous possibility and 
scrutinize carefully the normal pathway of the lateral sinus 
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for the possible existence of a divided structure when dealing 
with a sinus thrombosis. 


A second anomaly of rare occurrence is that in which the 
transverse sinus is absent and the sigmoid takes its origin 
from a large superior petrosal sinus (see Fig. 2). Such an 
abnormality causes great confusion when, after removing the 
septic thrombus and securing free hemorrhage from above, 
you encounter great difficulty in controlling the hemorrhage. 
You are amazed to discover that the usual pressure applied 
between the skull and the region of the lateral sinus fails to 
control the hemorrhage. In one such case that has come to 





Fig Constricted jugular bulb and distal end of sigmoid sinus, the sinus 
passing through a small jugular foramen (intracranial view). (A) Small 
jugular bulb. (B) Large emissary vein 


my attention, I was unable to control the hemorrhage with 
a pack under the tegmen of the mastoid at the knee of the 
sigmoid sinus in the region of the superior petrosal sinus, 
presumably because the latter structure was exceedingly large 
and did not lend itself to compression by this method. Only 
after considerable difficulty was I able to control the hemor- 
rhage by opening the sigmoid sinus widely and packing 
vigorously into the lumen of the large superior petrosal sinus. 


It is not uncommon to find a small contracted jugular fora- 
men with a small bulb and jugular vein and the main volume 
of blood passing through a much enlarged mastoid emissary 
vein (see Fig. 3). Because of the enlarged emissary vein, 
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this structure is exposed to trauma during the mastoid opera- 
tion and hemorrhage from it may be controlled with diffi- 
culty. Likewise, in such cases, a thrombosis of the sigmoid 
sinus produces a similar pathological change in the emissary 
vein which sometimes approaches the proportions of the 
main vessel and requires considerable surgical effort in caus- 
ing its ablation. 


There is another type of anomaly in which the lower por- 
tion of the sigmoid sinus is absent and the latter structure 
ends in a blind pouch with no direct communication with 
the internal jugular vein (see Fig. 4). The flow of blood 
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Fig. 4. Sigmoid sinus ending in 
through a patent 
cranial view). 


a blind pouch. Circulation is conducted 
petrosquamosal sinus and a large emissary vein (intra- 
(A) Patent petrosquamosal sinus. (B) Large 


Smsiseary vein. 
through such a sinus is largely through an enormous emis- 
sary vein, but in some instance also through a persistent 
petrosquamosal sinus. The mammalia in general, below the 
anthropoid apes, present only a very small internal jugular 
vein, which arises as an ascending collateral branch of the 
external jugular. It merely reaches the base of the skull and 
receives little or no blood from the intracranial structures. 
In this anomaly the lateral sinus does not turn downward 
to form the sigmoid portion but continues forward along the 
petrosquamosal suture in a bony groove over the superior 
surface of the petrosa and leaves the skull by the temporal 
foramen in the squamous portion of the temporal bone. 
Thus, the petrosquamosal sinus reaches the exterior of the 
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calvarium and the external jugular vein between the external 
auditory canal and the temporomaxillary junction. It is obvi- 
ous that when dealing with this type of anomaly, ligation of 
the internal jugular vein would be of no avail. Not only is 
it necessary to remove the thrombus from the sigmoid sinus 
or drain that structure, but similar care must be given the 
large mastoid emissary vein and the vestigial petrosquamosal 
sinus. I have seen one case in which a septic thrombus was 
traced for a considerable distance and removed from a per- 
sistent petrosquamosal sinus of large proportions. 

Rarely does one find a portion of the lateral sinus, and 
sometimes, too, a part of the sigmoid sinus, lateral to the 
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Fig. 5. Portion of lateral sinus occupying a position external to the skull. 
It lies immediately beneath the pericranium over the temporal and occipital 
bones (intracranial view). (A) Lateral sinus external to skull 


skull in the soft tissue of the scalp (see Fig. 5). I have never 
encountered such a case in clinical experience, although I was 
called to the anatomical laboratory several years ago to see 
a specimen in one of the cadavers. Obviously, such an anom- 
aly leaves the lateral sinus widely exposed to the surgeon’s 
knife when the primary incision for the mastoid operation 
is made. Several anomalies of this character have been 
reported in the literature, although little difficulty seems to 
have been encountered in controlling hemorrhage produced by 
trauma of such an anomalous vessel. 


I have seen two specimens on the operating table in which 
the transverse and sigmoid portions of the lateral sinus con- 
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tained lakes (see Fig. 6). They presented irregular, dilated 
portions of the vessel and when opened caused great appre- 
hension about our ability to control the hemorrhage. Only 
once in my experience have I encountered hemorrhage from 
the lateral sinus that seemed for a time to be beyond my 
control and this was in a patient who presented the anomaly 
above described. Because of the presence of an acute suppu- 
rative otitis media and a septicemia, sigmoid sinus thrombo- 
sis was suspected. The vein was exposed and opened, but 
no thrombus found. The bleeding which ensued continued 
unabated for nearly two hours and taxed every resource of 
Dr. Canfield and myself to bring it under control. Confusion 
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5 — Lateral sinus showing two large lakes (intracranial view) 
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reigned, because with the removal of each portion of the 
inner table of the skull in an effort to make a wider exposure 
of the transverse sinus so that adequate pressure could be 
applied, more lakes were opened and new sources of hemor- 
rhages created. 


Lastly, one may encounter a large petrosquamosal sinus 
which carries considerable blood from the lateral sinus to the 
veins of the soft tissues in front and below the temporal 
region (see Fig. 7). If one does not recognize the possibility 
of such an anomaly, considerable confusion arises in attempt- 
ing to identity it when it is observed springing from the 
region of the knee of the sigmoid sinus. In one instance, I 
have seen it the seat of a septic thrombus. 
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Dr. Law, do you think you can pick these things up in the 
X-ray? 


Dr. LAW: No, I couldn’t. 


CHAIRMAN DEAN: Dr. Lillie, have you any thoughts on 
the surgical significance of this contribution? Have you met 
any of these anomalies on the operating table? 


Dr. LILLIE: Williams reported one he encountered in the 
mastoid. The only anomaly I have encountered clinically in 
dealing with this disease was a double internal jugular vein 
arising at the jugular foramen. That was an anomaly that 
hadn’t occurred to me as being possible, but it was. 





Fig. 7. Persistent petrosquamosal sinus (intracranial view). (A) Superior 
petrosal sinus 3) Petrosquamosal sinus. 


The history was this: The child had a septic sinus throm- 
bosis. The jugular vein was ligated and sectioned, the sig- 
moid sinus was emptied of its clot, but the patient did not do 
well, and I figured that the mastoid in the sigmoid sinus must 
be all right; so I went back into the neck and up to the jugu- 
lar foramen, intending to exteriorize the upper end of the 
vein, and here I encountered a bifurcation in the internal 
jugular vein that went over to the external jugular, and there 
was a clot in this portion of the vein. I removed the vein, 
and the patient recovered. 


That is the only anomaly of the vascular system that I have 
encountered clinically. 
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CHAIRMAN DEAN: Dr. Friesner? 


DR. FRIESNER: Nothing but the laking of a sigmoid I have 
seen several times. 


CHAIRMAN DEAN: The members of the panel appreciate 
very much the courtesy of the audience in remaining in the 
room throughout this long discussion. The panel is now 
closed. 





THE CASSELBERRY PRIZE. 


The Casselberry Prize Fund of the American Laryngologi- 
cal Association has available $150.00, to be given as a prize 
award for original work done in laryngology and rhinology. 
This thesis must be submitted before Feb. 1, 1941. For fur- 
ther particulars address Dr. Charles J. Imperatori, Secretary, 
108 East 38th street, New York. 
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TREATMENT OF SINUSITIS BY THE DISPLACEMENT 
METHOD. REPORT OF 800 CASES USING 


Dr. LAWRENCE K. GUNDRUM, Los Angeles. 


Sinusitis, as the name indicates, is any inflammation of the 
lining membranes of the nasal accessory sinuses. 
limit this report to the treatment of subacute or chronic infec- 
tions. Therefore, we will not attempt to discuss the acute 
fulminating processes which may have grave complications, 
such as meningitis, septicemia or other severe conditions. 


In the first place, it is necessary to make a definite diag- 
nosis. It is paramount to distinguish between sinusitis and 
other chronic diseases of the nose. It is often quite difficult 
to differentiate an allergic condition which manifests itself 
only in the nose from true infection of the sinuses. To fur- 
ther increase this difficulty, an allergic patient may develop 
sinusitis or, as many allergists now believe, he may be sus- 
ceptible to the proteins of his own bacteria. A careful family 
and personal history is a necessary aid in the diagnosis. As 
is well known, in the typical allergic case the mucous mem- 
branes of the nose are pale and edematous, while in true 
sinusitis they give the picture of an inflammation similar to 
one in any other part of the body (redness and swelling). 
Polyps due to sinusitis are more firm than those caused by 
allergy. In the latter, a smear made from the nasal secretions 
or from washings from the sinuses gives a predominance of 
eosinophiles, while in sinusitis, pus cells and bacteria are 
found in abundance. A culture and cell count from the 
antrum is readily made and, according to the method of 


*Presented before the Eye, Ear, Nose and Throat Section of the Califor- 
nia Medical Association at the Sixty-seventh Annual Session <¢ 


‘Clinical material obtained from the Department of Otolaryngology of 


Editor’s Note: This ms. received in Laryngoscope Office and accepted for 
publication, May 1, 1939. 
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X-ray examination may give us a definite clue to the dif- 
ferentiation. The first picture may show one sinus cloudy to 
the point of simulating polyp formation. Another, taken a 
few days later, may show a similar condition in an entirely 
different sinus, the first appearing normal. If such changes 
as these can be demonstrated, allergy is strongly suggested. 
Filling the sinuses with a radio-opaque substance by the dis- 
placement method aids materially in the diagnosis. As Proetz 
has pointed out, the shadow differs materially in allergy from 
that caused by hyperplasia. In the former, the shadow is not 
so dense, is ballooned rather than pebbled, and usually does 
not follow the bone outline as in infection of the lining mem- 





Fig. 1. Variation in filling in nasal allergy. (a) Fairly well filled. (b) No 
filling. 


branes. He states “that while complete failure to fill may 
hardly be advanced as pathognomonic of allergy, it is so strik- 
ing as to be highly suggestive.” We believe this to be true and, 
in addition, have found in allergic patients the manner of 
filling varies greatly in a short period of time, without 
demonstrable pathology. Fig. 1 shows the variation in filling: 
a., taken Feb. 24, 1938, shows the sphenoids and ethmoids 
fairly well filled; while b., taken March 15, 1938, shows com- 
plete failure to fill by the same method. This patient was 
referred to an allergist, who found that he was sensitive to 
certain foods. These were eliminated and he is now almost 
entirely free from his symptoms. Fig. 2 shows the Roent- 
genograms of a typical allergic patient 
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The emptying time is also of importance. The normal sinus 
empties in about 72 hours. This may be readily determined 
by Roentgenograms taken at the time of filling and 72 hours 
later. It is advisable to take at least three films, using a hori- 
zoutal beam in each. The posterior-anterior (see Fig. 3), the 
lateral (see Fig. 4) and the submental vertex positions (see 
Fig. 5) are the ones recommended by Proetz as a minimum 
X-ray study. All of these facilitate diagnosis, but at least two 
should be made after instillation of lipiodol to determine 





(a) (b) 


Fig. 2. Typical nasal allergy. 


whether or not we are able to get fluid into the sinuses. X-rays 
improperly made may confuse the interpretation. 


Figs. 6, 7 and 8 were made within a few minutes of each 
other. The one on the left of each was made with the vertical 
beam in the ordinary manner. The one on the right according 
to the method suggested by Proetz, with the horizontal beam. 
Those made with the vertical beam are simply a mass of con- 
fusing shadows, while the others show definite cell outlines. 


Proetz advises against shrinkage before filling for diag- 
noses. After a diagnosis is made, we believe that Roentgen- 
ograms made after shrinkage and filling with lipiodol will aid 
us in determining whether or not to adopt this method of 
treatment in the individual case. 


Before treatment is instituted, the nose must be placed in 
as nearly a perfect anatomical condition as possible. It is 
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necessary to eliminate the predisposing causes of the infection 
by correction of nasal deformities, such as deviated nasal 
septum, removal of portions of hypertrophied or polypoid 
middle turbinates or cauterization of inferior turbinates; 
however, it is questionable in many cases whether the 
enlarged turbinates may not be the result rather than the 
cause of the disease. Fig. 9 shows the Roentgenograms of a 
patient who, for four years, has had chronic purulent left- 
sided sinusitis (probably frontal and ethmoidal), with fre- 
quent acute exacerbations. He had a moderate left-sided devi- 
ation of the nasal septum, which was not severe enough to 





Fig. 3. Posterior anterior position. 


interfere with breathing. Sinuses on the left side failed to 
fill (see Fig. 9A) on March 3, 1938. A submucous resection of 
the septum was performed, March 9, 1938. Another attempt 
to fill the sinuses was made on April 26, 1938. The Roent- 
genogram showed much better results on the affected side 
(see Fig. 9B). It is obvious that treatment by this method 
would have been impossible until the septum was straight- 
ened, and yet there was not enough clinical evidence to war- 
rant surgery without the aid of X-rays after filling. 


The great variety of treatments in use at the present time 
might discourage any treatment; but there is, no doubt, some 
merit in most of them. Nasal packs, so long in use, have aided 
some patients. A few years ago, ionization was quite popular, 
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but has lost some of its popularity due to some bad breaks 
which have followed its repeated use. Diathermy as well as 
other kinds of physiotherapy have their advocates. No doubt 
the general hygienic care, coupled with a proper dietary reg- 
ime, aids in treatment. The maxillary sinuses are readily 
accessible to irrigation, and frequent washings in many cases 
effect a cure. The frontals and sphenoids may be treated in 
this manner, but our experience with these has not been so 
successful. That which has been most successful in our hands 
has been the displacement treatment suggested by Proetz in 
1926. The theory of the treatment is to displace the air in 
the sinuses and substitute the desired medicant. It consists 





Fig. 4. Lateral position. 


of thorough shrinking of the nasal mucous membranes. The 
patient is then placed in a supine position, with the head com- 
pletely inverted. This places the ethmoidal and sphenoidal 
sinuses in their most dependent positions. 


The directions given by Proetz are as follows: 


1. The patient’s head is inverted so that the chin and exter- 
nal auditory meati are in the same vertical plane. 


2. Fluid is instilled into the nose. 


3. Negative pressure (150 mm.) is applied intermittently 
to the one nostril while a finger closes the other, and the 
patient closes the pharynx by saying “K.” 
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4. The patient is returned to the erect position. 


Many solutions have been instilled into the sinuses by this 
method. We began the displacement method in 1929. As 
stated above, before treatment is begun it is advisable to instill 
lipiodol and make Roentgenograms to determine whether the 
sinuses can be treated by this method. Only definitely chronic 
cases are included in this series. We consider a case chronic 
when symptoms have been present for at least six months. 
For the first two years we used the solution suggested by 
Proetz (0.5 per cent ephedrine in normal saline). Two hun- 





Fig. 5. Submental-vertex position 


dred cases were treated twice each week with this solution. 
Cases in which the principal symptoms were definitely relieved 
and the mucous membranes returned to normal were consid- 
ered improved. Under this regime, 58 per cent were definitely 
improved. We have found this especially useful in subacute 
sinusitis after a so-called cold in the head has persisted from 
10 days to several weeks, and there is considerable postnasal 
dropping, nasal discharge, loss of appetite, and vomiting. This 
seems to be more prevalent in children. This condition will 
usually yield to a comparatively few treatments. 


We have found that the addition of bacterial antigens adds 
to the improvement and increases the number of good results. 
The theory of local immunity seems to us the most plausible 
explanation. There has been a great deal written on this 
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subject in the past few years. Strumia and Scarlett state 
that the “action of the bacterial lysate appears to be due not 
to the action of the lytic principle itself (bacteriophage) but 
to the dissolved bacterial proteins, probably through a process 
of absorption, followed by a local and general immunity.” 
Walsh and Cannon, in exhaustive experiments on local immu- 
nities, conclude: “The experiments support the notion that 
local intranasal vaccination may lead to a local concentration 
of specific agglutinins in the nasal tissues, and mobilization 





(a) (b) 
Fig. 6. (a) Made with vertical beam in usual way, opaque substance is a 
mass of shadows. (b) Proetz method of taking film (horizontal beam), defi- 


nite cell outlines discernible 


of leukocytes and macrophages in the subepithelial tissue of 
the upper respiratory tract. The conclusion is drawn “that 
local immunization by mobilization of macrophages and by 
favoring the formation and concentration of specific anti- 
bodies in the region of the vaccination should enhance the 
resistance of such tissue against similar living bacteria.” 


In 1934, Kracaw reported the end-results in 45 cases of 
chronic sinusitis treated with autogenous undenatured bac- 
terial antigens by the displacement method. He reported 66 
per cent with marked improvement or cures. In 1936, he 
reported 84 per cent improvement. Hosmer reported 62 per 
cent of marked improvement. 


In 1930, we began using bacterial antigens. Twenty cases 
which failed to show improvement after an adequate period 
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of treatment with ephedrine were treated with stock bacterial 
antigens. Fourteen (70 per cent) of these showed definite 
improvement. Proetz recommends treatments every other 
day with ephedrine; however, we have found that there is 
less reaction and recovery is as rapid when treatment is 
given twice weekly when bacterial antigens are used. The 
patient’s condition and reaction after each treatment must be 
carefully studied. If the reaction is prolonged until the next 
treatment, we have found that it is best to limit them to one 
treatment a week. In fact, in nearly every case if the course 





(a) (b) 


Fig. 7. (a) Vertical beam. (b) Horizontal beam. 


of treatment is prolonged, it is usually best to reduce the 
number to one per week. 


The instillation of bacterial antigens, if used in the pure 
form at the beginning of treatment, is quite irritating, and 
usually the patient has a severe reaction, consisting of head- 
ache, nasal stoppage and general malaise. For this reason, it 
is best to begin with a dilute solution. 


We routinely begin with 0.25 cc. of antigen in 6 cc. or 8 ce. 
of either 0.5 per cent ephedrine or 0.125 per cent neosynephrin 
in normal saline. Recently we have been using 50 per cent 
isophrin as a diluent, and find it a little more pleasant, and 
there is less irritation than when either of the other solutions 
is used. The amount of antigen is gradually increased, keep- 
ing within that amount necessary to produce an unpleasant 
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reaction. In this manner, pure antigen may be used if it is 
found necessary to continue the treatment over a protracted 
length of time. 


In a previous communication, 146 cases which were treated 
with bacterial antigens were reported, with 64 per cent 
improvement. We have continued its use and now have 
520 cases to report. In 20 of these, an autogenous antigen 
made according to the method mentioned by Kracaw was 
used. Of these, 12 (65 per cent) showed definite improvement. 
Six have had recurrences or reinfections which required from 





(a) (b) 


Fig. 8. (a) Vertical beam. (b) Horizontal beam 


two to eight treatments each before recovery. Five hundred 
were treated in this manner, using stock bacterial antigens* 
prepared from staphylococcus, streptococcus and B. coli, 
according to the method of Besredka. One hundred forty-six 
(29 per cent) showed little or no improvement. Three hun- 
dred fifty-four (71 per cent) were definitely improved. As to 
the symptomatology, headache and postnasal discharge were 
the most frequent causes which brought the patient for exam- 
ination. Headache was a prominent complaint in 360 (72 per 
cent), postnasal discharge in 365 (73 per cent). The post- 
nasal discharge was usually accompanied by either constant 
or frequent attacks of sore throat. In many patients the ton- 
sils had been removed, but the sore throat persisted. Nasal 


*Supplied by Abbott Laboratories. 
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discharge was complained of in only 57 (11 per cent). Per- 
sistent distressing cough was the predominant symptom in 
26 (5 per cent). In all of these, this and the postnasal dis- 
charge were the only complaints. In two, a diagnosis of tuber- 
culosis had been made. This was later disproved, the cough 
having disappeared after the postnasal discharge stopped. 
Pains, varying from vague neuritic ones to arthritis, with 
swelling and disuse of certain of the joints, was the complaint 
in 20 (2 per cent) cases. In 11 (55 per cent) of these, the 
symptoms disappeared after treatment of the sinuses from 
two to 18 months. One patient with marked neuritis has had 
two recurrent attacks, both of the pain and sinusitis. Each 





(a) (b) 


Fig. 9. (a) Before submucous resection of the nasal septum. Poor filling 
of the left ethmoids. (b) After submucous resection, showing better filling 
of left ethmoids. 


time it disappeared in from two to 10 treatments of the 
sinuses. Forty-one (8 per cent) were definitely allergic. 
Treatments were continued from one to 18 months. The aver- 
age number of treatments was nineteen. Fifty-three were 
children, ranging in age from 3 to 15 years. Forty had had 
their tonsils and adenoids removed previously, which did not 
seem to affect the sinusitis. Forty-three (81 per cent) gave 
favorable results. Children are easily treated, and respond 
to a less number of treatments than adults. Of the 146 which 
were classed as unimproved, the average number of treat- 
ments was 19, compared with 22 among the improved group. 
Seventy-five (51 per cent) were partially improved and 
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received relief from their symptoms in each attack, in from 
two to 10 treatments. 


An attempt was made to determine how permanent the 
results of treatment had been. Of the patients classed as 
improved, 100 were chosen at random and recontacted two to 
six years after they were discharged. As many as were able 
came in for re-examination. Others were sent a questionnaire 
in regard to their symptoms. In one case the symptoms 
returned a few months after the patient was discharged as 
improved. The condition seemed as severe as before treat- 
ment. Thirty-one patients have had recurrences or reinfec- 
tions. In every case these followed attacks of acute rhinitis. 
In seven, the symptoms were very mild and subsided spon- 
taneously. Twenty-four returned for treatment. In one of 
these, the treatment failed to improve the condition materi- 
ally. In the other 23, the attacks were more mild than the 
original disease, and yielded readily to treatment. The aver- 
age number of treatments on their return was 3.7 per patient, 
as compared to 22 in the original series. Sixty-eight have had 
no recurrence and can almost be considered cured. Judging 
from these 100 cases contacted two to six years after treat- 
ment was discontinued, 98 have had permanent favorable 
results. 


In 1935, we decided to determine whether favorable results 
could be obtained from the use of a foreign protein similar to 
that contained in the antigen solution (broth media) without 
the use of bacteria. Eighty cases similar to those treated 
with bacterial antigens were selected for the experiment. 
These were treated by the displacement method, using steril- 
ized media similar to the media used in the antigen. Twenty 
(25 per cent) showed definite improvement in eight weeks. 
Sixty (75 per cent) showed no improvement. Twenty-two 
were treated with bacterial antigens, after failure with media. 
Fourteen (63 per cent) of these showed marked improvement 
in from four to eight treatments. The media was used in 
undiluted form, and in only two cases were there any unpleas- 
ant reactions. This was quite different than in those where 
pure antigen was used. 


We do not use the displacement treatment in acute condi- 
tions. We have had no complications other than a few ephe- 
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drine reactions. We have had none where neosynephrin has 
been substituted as a diluent. 


SUMMARY. 


1. Before treatment of sinusitis is instituted, a definite 
diagnosis must be made. 


2. Predisposing factors must be eliminated as much as 
possible. 


8. The displacement treatment has, in our hands, given 
the best results of any used. Before this is undertaken, it is 
best to make sure that the ostea are patent by attempting to 
fill with a radio-opaque substance, and taking Roentgen- 
ograms. 


,. The displacement treatment with ephedrine or neosyn- 
ephrin gives good results, but is much greater if bacterial 
antigens are added. 


5. In a study of 800 cases, the percentage of improvement 
with various medicants was as follows: a. foreign proteins, 
25 per cent; b. ephedrine and neosynephrin, 58 per cent; 
c. bacterial antigens, 71 per cent. 


6. Rechecking 100 patients by examinations and question- 
naires from two to six years after they were discharged, it 
would seem that results are permanent in most cases. 


7. Complications have been rare in our experience. 
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NYSTAGMUS AND EYE DEVIATIONS IN GUINEA PIGS 
WITH LESIONS IN THE BRAIN STEM.*7§ 


Dr. A. R. BUCHANAN, Denver. 


The clinical literature contains many reports dealing with 
the symptomatology produced by tumors and abscesses local- 
ized in the posterior cranial fossa. In a previous communica- 
tion,' I reported the spontaneous eye deviations, spontaneous 
nystagmus and the changes in induced nystagmus which were 
observed in a series of 32 guinea pigs having experimentally 
produced electrolytic lesions in the cerebellum and brain stem. 
Since the group with lesions limited to the brain stem (pons 
and medulla) was small, it was considered advisable to study 
a larger series of such animals, paving particular attention 
to the effects of lesions in the vestibular nuclei. 


A discussion of the literature prior to 1937 was included 
in the aforementioned report! and can, therefore, be omitted 
from this one. Since then, Dohlman,? Howie,* Frenzel, May- 
baum,° Alfaro® and others have published papers dealing with 
the mechanisms involved in nystagmus? and with the clinical 
significance of the vestibular tests and signs in intracranial 
disease. Their conclusions will be considered in conjunction 
with the discussion of the results from the present series of 
animal experiments. 


MATERIALS AND METHODS. 


As in the previous study,' electrolytic lesions were oriented 
and produced in the brain stems of guinea pigs through the 
use of Horsley-Clarke sterotaxic instruments,t with the 
important difference that orientation of the electrode was 
accomplished with the horizontal instead of the vertical car- 
rier; this eliminated the necessity of piercing the cerebellum 


*Read before the American Association of Anatomists, Louisville, April 22 
1940 
‘This work was aided by a grant from the 
Research of the American Medical Association. 
§From the Institute of Neurology, Northwestern 


School, and the Department of Anatomy, University 
School 


Committee on Scientific 


University Medical 
of Colorado Medical 


_tHorsley-Clarke instruments of the Institute of Neurology, Northwestern 
University, and of the Department of Anatom Uni ersity 
were utilized in this study. 
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publication, Dec. 4, 1939. 


of Mississippi, 
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and the consequent injury thereto. The use of the Horsley- 
Clarke apparatus has been described by Ranson.’ In order to 
utilize the horizontal electrode, it was necessary to cut the 
postvertebral neck muscles from the occipital bone, and to 
then enlarge the foramen magnum. 


In each of 38 guinea pigs, one of the vestibular nuclei was 
selected as the site of the lesion or lesions, with the result 
that destruction was effected in the lateral (Deiters’), medial 
(triangular) and descending (spinal) nuclei. Usually there 
was more or less destruction of adjoining structures in the 
reticular formation and frequently the lesions involved more 
than one of the vestibular nuclei. In the analysis of the 
symptoms and findings it was found practicable to first con- 
sider all 38 animals together; separate analyses were then 
carried out on: 1. those animals with lesions in Deiters’ 
nucleus; 2. those with lesions in the medial or triangular 
vestibular nucleus without any concomitant injury to Deiters’ 
nucleus; 3. those with lesions in the descending nucleus and 
with no involvement of either Deiters’ or the medial nuclei; 
and 4. a group of only four animals with brain stem lesions 
which involved none of the vestibular nuclei (see table). 


All the lesions were unilateral and all, for the sake of uni- 
formity, were in the left half of the brain stem. 


Following operation, the guinea pigs were carefully ob- 
served each day for periods ranging from one to three weeks, 
during which time all spontaneous deviations of the eyes and 
the occurrence of spontaneous nystagmus were recorded. By 
the fourth postoperative day forced movements, marked 
muscular imbalances, with disturbances in posture and spon- 
taneous nystagmus had practically disappeared in most 
instances. The results of rotational and caloric stimulation 
of the labyrinths were then ascertained and recorded. 


The methods utilized in rotation of the guinea pigs and in 
caloric stimulation of their ears have been described.’ It 
should be noted that both were carried out with the animals 
maintained in a position corresponding to their usual posi- 


tion in space. Caloric tests were carried out with ice water 
only. 


The nystagmus resulting from rotational and caloric stim- 
ulation on the fourth and fifth postoperative days, respectively, 
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was used in the preparation of the table. Most of the animals 
were tested again on the tenth to sixteenth postoperative days, 
after which they were killed. The brains of all were removed, 
fixed in formalin and finally studied by means of the Weil 
and cresy! violet stains for nerve fibres and cells, respectively. 
Accurate localization of the lesions was facilitated in this 
manner. 


RESULTS. 


A summary of the symptoms and findings in the series of 
38 guinea pigs is presented in the table. 


1. Spontaneous deviations of one or the other or both eyes 
were present in 29 of the 38 animals (77 per cent). In 24, 
deviation was present in both eyes; in three, the eye on the 
side of the lesion (left) only was deviated; and in two the 
opposite eye alone was deviated. Deviations in each animal 
were noted with the head in its normal relation to the trunk 
and with the trunk in its normal relation to space, thus 
eliminating tonic neck reflexes and positional reflexes from 
consideration. 


In the group of 17 guinea pigs with involvement of Deiters’ 
nucleus, all had deviations of both eyes, which deviation was 
toward the left or side of the lesion. With but one exception, 
the deviation tended to be in the vertical plane, the right 
pupil being superior and the left inferior to the normal cen- 
tral positions. 


Deviation was less uniformly present in those guinea pigs 
with lesions in the medial nucleus, occurring in seven of 10 
such animals. When deviation was present, there was a defi- 
nite tendency for it to be directed away from the side of 
the lesion, or toward the right, in contradistinction to that 
observed when there was destruction in Deiters’ nucleus; 
furthermore, it tended to be in a horizontal or diagonal plane 
rather than vertical as in those animals with involvement of 
Deiters’ nucleus. 


Partial destruction of the descending vestibular nucleus 
without involvement of either of the above nuclei resulted in 
eye deviations in five of seven animals, which deviations were 
very irregular in direction and plane. 
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Lesions in the left half of the brain stem which did not 
involve any of the vestibular nuclei, resulted in no observable 
deviations of the eyes. These lesions proved to be in the 
medial and lateral reticular formations, ventral to the ves- 
tibular nuclei. 


2. Spontaneous nystagmus occurred in 30 of the 38 animals 
(79 per cent). It usually had subsided by the fourth post- 
operative day, but sometimes persisted through the first week 
in animals with lesions in Deiters’ nucleus. 


Partial or complete destruction of Deiters’ nucleus gave 
rise to spontaneous nystagmus in every case but one, or in 
94 per cent of the guinea pigs with such lesions. Medial 
nuclear destruction brought about the appearance of sponta- 
neous nystagmus in 80 per cent of the cases, and destruction 
of the descending nucleus in 71 per cent. One animal with a 
lesion which did not involve the vestibular nuclei presented 
a transient spontaneous nystagmus. 


The direction of the spontaneous nystagmus tended to be 
directly opposite to that of the deviatiou existing in the ani- 
mal, the deviation corresponding to the slow component of 
the nystagmus. Lesions in Deiters’ nucleus resulted in nys- 
tagmus toward the right in the majority of cases; instances 
in which the nystagmus was toward the side of the lesion or 
indeterminate were explainable on the basis of concomitant 
destruction in the medial nucleus. Destruction in the medial 
nucleus was characterized by a definite tendency toward pro- 
duction of spontaneous nystagmus toward the side of the 
lesion or toward the left; three of eight such animals, how- 
ever, had nystagmus toward the right, which can probably 
be explained on the basis of some associated injury to the 
descending nucleus. When there was injury to the descending 
nucleus alone, spontaneous nystagmus was directed toward 
the right in the majority of those cases in which it appeared 
(see table). 


The planes in which spontaneous nystagmus occurred cor- 
responded to the planes of the eye deviations. In guinea pigs 
with destruction in Deiters’ nucleus, therefore, nystagmus 
was usually in the vertical plane or upward in the left eye 
and downward in the right (quick component) ; in those with 
medial nuclear involvement, the nystagmus tended to be in 
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the horizontal plane, or forward in the right eye and back- 
ward in the left; in those with injury localized in the descend- 


ing nucleus, the plane was variable. 


too 
7 we 
7 


DESCRIPTION 


Lesions 


Number of animals............ 38 
1, Spontaneous Eye Deviations 


a. Both eyes .......... 24 
b. Left eye only.... 3 
c. Right eye only 2 
eee 29 
RO 77 
2. Spontaneous Nystagmus 
a. To the right............. 20 
o. ae tee X........... Ss 
c. Variable —eahe 2 
Total : 30 
Per cent eta 79 
3. Perverted or Inverted 
Caloric Nystagmus 
a. Both ears ... aid 15 
b. Left ear only ; rf) 
ce. Right ear only... 3 
Total 27 
Per Cent 71 
4. Diminished Caloric 
Nystagmus 
a. Both ears .......... 14 
b. Left ear only 10 
ec. Right ear only vas 5 
ee nia 29 
Per Cent ...... - 77 
5. Diminished Postrotational 
Nystagmus 
a. Rotation right & left 17 
b. Rotation right only 4 
c. Rotation left only ... 7 
eee sees : 28 
, ge 74 


». Perverted Postrotational 
Nystagmus 
a. Rotation right & left 6 


b. Rotation right only 4 
ec. Rotation left only. 7 
EA es aoe 17 
Per Cent 45 


3. Perverted or inverted caloric nystagmus 





oe 
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On 2"2 
% S352 
© 2e*.3 
n. fae 
fe 3°32 

7 4 

3 0 

0 0 

2 0 

5 0 

71 0 

4 1 

1 0 

0 0 

5 1 

71 25 

2 1 

2 0 

1 0 

5 l 

71 25 

3 1 

1 0 

1 0 

5 1 

71 25 

2 1 

0 0 

3 1 

5 2 

71 50 

0 0 

1 0 

1 0 

2 0 

29 0 


was observed 


in 71 per cent of all the animals, and in about that same 
percentage of each of the subgroups (see table). 
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All the guinea pigs used in this study were tested calori- 
cally, prior to operation, and found to have normal horizontal 
nystagmus whose quick component was directed away from 
the side stimulated when the ear was irrigated with ice water 
(forward in the ipsilateral eye and backward in the contra- 
lateral one). 


Inversion or absolute reversal of the direction of the caloric 
nystagmus occurred in only two animals, each of which had 
a lesion in Deiters’ nucleus. Inversion appeared on irrigation 
of the left ear in one, and of the right ear in the other. Per- 
version, including caloric nystagmus in the vertical and 
diagonal planes, accounted for the balance of the abnormal 
findings listed in Part 3 of the table. It was found that per- 
version or inversion of caloric nystagmus appeared in 27 
animals. In nine, the appearance of the perversion (or inver- 
sion) was observed only on irrigation of the left ear, and in 
15 on irrigation of either ear. 


The planes of the perversion varied, usually being vertical 
when Deiters’ nucleus was the site of the lesion, and diagonal 
when either of the other nuclei were involved. 


1. Diminished caloric nystagmus was seen in 88 per cent 
of those animals with lesions in Deiters’ nucleus and with 
much less frequency in those with lesions elsewhere. It more 
commonly accompanied irrigation of both ears of a given 
animal than irrigation of either one alone. 


5. Diminished postrotational nystagmus was observed in 
94 per cent of the guinea pigs with lesions in Deiters’ nucleus, 
and in considerably lower percentages of those with destruc- 
tion in other areas. Before operation it was determined that 
all the animals responded to rotation on the turntable with 
normal horizontal nystagmus directed toward the left fol- 
lowing rotation to the right and vice versa. Usually the 
diminished response followed rotation in either direction (see 
table). 


6. Perverted postrotational nystagmus occurred in only 
15 per cent, or 17, of the 38 animals. In practically all cases 
the perversion appeared as a diagonal nystagmus. Two guinea 
pigs, each with a lesion in Deiters’ nucleus, presented vertical 
postrotational nystagmus following rotation to the left. 
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DISCUSSION. 


In guinea pigs, spontaneous deviations of the eyes appear 
as results of destruction in the vestibular nuclei. Almost 
invariably the deviations are accompanied by spontaneous 
nystagmus whose slow component corresponds to the direc- 
tion and plane of the deviation and whose quick component 
has the opposite direction. 


When Deiters’ nucleus was the site of destruction, spon- 
taneous deviations and nystagmus occurred almost without 
exception; they were not so consistently observed in those 
animals with lesions elsewhere. The uniformity with which 
lesions in Deiters’ nucleus produced vertical deviation and 
nystagmus appeared significant. Maybaum® and Howie* have 
each reported that spontaneous nystagmus in the vertical 
plane is pathognomonic of central lesions in humans; Alfaro® 
stated that central lesions may be suspected if vertical nys- 
tagmus, either spontaneous or induced, is present; in guinea 
pigs, however, vertical nystagmus appears following destruc- 
tion of the labyrinth or VIIIth nerve. Indeed, it has been 
noted with some interest that lesions in Deiters’ nucleus tend 
to produce symptoms almost as severe as and very similar to 
those associated with labyrinthectomy (Magnus* and others; 
authors’ unpublished observations), or section of the VIIIth 
nerve, including deviation of the eyes and nystagmus in the 
vertical plane, the former toward the operated side, and the 
latter toward the sound side. 


If, in the guinea pig, the labyrinth and VIIIth nerve are 
intact it does appear that a unilateral lesion in the brain 
stem which results in vertical spontaneous nystagmus prob- 
ably involves Deiters’ nucleus. It was shown in a previous 
report,’ however, that lesions in the medial or roof nuclei of 
the cerebellum in combination with lesions in the brain stem 
not involving Deiters’ nucleus also have a tendency toward 
the production of spontaneous nystagmus in the vertical 
plane. 


Destruction in the medial or descending vestibular nucleus 
does not result in the marked forced movements and postures 
which characterize animals with peripheral vestibular lesions 
or central lesions involving Deiters’ nucleus. It is also worthy 
of note that lesions in the medial nucleus usually result in 
horizontal nystagmus toward the side of the lesion. 
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Lorente de N6,® Spiegel and Teschler’® and others have 
shown that the cells in the reticular formation almost cer- 
tainly contribute to alternative pathways between the ves- 
tibular nuclei and the motor ocular nuclei. It seems likely 
that these connections may account — at least in part — for 
the partial or, sometimes, complete recovery from the initial 
severe deviations and nystagmus of the eyes following ves- 
tibular nuclear destruction. It has been stated elsewhere in 
this report that most of the guinea pigs were observed 
through the tenth to the sixteenth days postoperative. Obser- 
vations made between the tenth and sixteenth days revealed 
that approximately 50 per cent of the animals still had eye 
deviations, which, however were less marked than during 
the first four or five days, and none had spontaneous nystag- 
mus. It is of interest that lesions in the reticular formation 
which did not involve the vestibular nuclei did not result in 
eye deviations, and gave rise to a transient nystagmus in 
only one animal (see table). 


Maybaum® has recently stated that if stimulation of the 
horizontal canals produces normal horizontal nystagmus, the 
medulla and inferior cerebellar peduncle are probably not 
involved, while perverted nystagmus upon stimulation of the 
labyrinth indicates a central lesion. Perverted nystagmus 
appears consistently enough in guinea pigs with brain stem 
lesions to be of diagnostic significance; it did not occur in all 
the animals, as should have been necessary for confirmation 
of the first of Maybaum’s assertions. Little difference in the 
frequency of occurrence of perverted caloric nystagmus was 
noted between lesions of one or another of the vestibular 
nuclei. Lesions in Deiters’ nucleus more often resulted in 
perversion of postrotational nystagmus than lesions in the 
other nuclei. 





Maybaum stated further that none of his cases showed 
“normal or typical responses from the opposite side.” Only 
nine of 27 guinea pigs with perverted caloric nystagmus exhib- 
ited normal nystagmus on irrigation of the right ear (side 
opposite the lesion) ; three showed perversion on irrigation 
of the right ear only. In the remaining 15, caloric stimula- 
tion of both right and left ears gave rise to perverted nystag- 
mus. There was also a lack of correlation between perverted 
postrotational nystagmus and direction of rotation. May- 








1010 BUCHANAN: NYSTAGMUS AND EYE DEVIATIONS. 


baum’s observations as to nonlocalization of lesions to one or 
the other side of the brain stem on the basis of perverted 
nystagmus are, therefore, supported by the observations on 
the experimental animals, although some of them did present 
normal induced nystagmus from stimulation of the ear on the 
side opposite that of the lesion. 


Diminished responses to caloric and rotational stimula- 
tion of the labyrinths occurred frequently enough in guinea 
pigs with brain stem lesions to be suggestive. As has 
been explained previously,! however, normal animals exhibit 
marked variations in excitability of their labyrinths, as indi- 
cated by the wide range in quantity of ice water and time 
required to elicit caloric nystagmus. The duration of either 
postrotational or caloric nystagmus, and particularly of the 
latter, also varies within wide limits in normal animals. 


The results of caloric stimulation in these guinea pigs did 
not support Dohlman’s* theory that Deiters’ nucleus is respon- 
sible for the rapid phase of induced nystagmus, while the 
medial nucleus accounts for the slow phase. If his theory 
were correct, one should expect to observe only one phase of 
nystagmus following electrolytic destruction of one or the 
other nucleus rather than the changes in direction and plane 
which actually occurred. Apparently the mechanism is not 
as simple as he has indicated but involves the other vestibular 
nuclei as well (descending and von Bechterew’s). 


Spontaneous nystagmus induced by changes in position, or 
positional nystagmus (“‘Lagenystagmus”), as discussed by 
Frenzel,* was not looked for in this group of animals. 


SUMMARY. 


1. Electrolytic lesions were produced in the brain stems of 
38 guinea pigs, and the resultant spontaneous eye deviations, 
spontaneous nystagmus and changes in induced nystagmus 
were studied. 


2. Separate analyses were made of: a. those animals 
with lesions involving Deiters’ nucleus; b. those with destruc- 
tion in the medial vestibular nucleus without involvement 
of Deiters’ nucleus; c. those with lesions which partially 
destroyed the descending vestibular nucleus without concomi- 
tant injury to either of the other two nuclei; and d. a small 
group with lesions in the reticular formation. 
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8. Spontaneous deviations of the eyes appeared in 77 per 
cent of all the animals. They were present in all the animals 
with lesions in Deiters’ nucleus. Deviation in the vertical 
plane was characteristic of involvement of Deiters’ nucleus, 
while horizontal deviations were more commonly observed 
in medial nuclear involvement. 


4. Spontaneous nystagmus with its quick component 
directed opposite to the deviation was present in 79 per cent 
of all the animals, and in 94 per cent of those with lesions in 
Deiters’ nucleus. 


5. Perversion of induced nystagmus (caloric and postrota- 
tional) appeared consistently enough to be of significance in 
diagnosis. 


6. Diminished caloric and postrotational nystagmus ap- 
peared frequently and were probably due, in the majority 
of instances, to the lesions in the brain stem. 
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THE “COMMON COLD” AND COMMON SENSE. 
Dr. ARTHUR F. HOLDING, Albany, N. Y. 


Most of the publicity about “colds” in the last 10 years has 
emphasized the working hypothesis that a filtrable virus was 
the direct cause of “colds,” and as a corollary — ignore the 
importance of cold. We are challenging such statements, for 
instance, as “since colds cannot be prevented, all that the 
doctors can say (at any rate, the wise ones who have studied 
the subject)is —‘No treatment has been devised which will 
shorten this period of discomfort’.” “Many important things 
have been learned, but a lot of the knowledge is negative and 
won’t help the sufferers”; “there is scarcely a disease that 
doctors know they know less about —’’; “no treatment has 
been devised which will shorten a cold” ;* “go to bed” or “go 
to the Arctic.’’* 


Anyone who says it cannot be done is apt to be interrupted 
by someone doing it. The difference between success and fail- 
ure in the treatment of colds is the difference between under- 
standing and misunderstanding. Just as surely as a virus is 
the direct cause of “colds,” so sudden changes of temperature 
and chilling the surface of the body is an indirect cause, and 


in the vast majority of patients determines the onset of the 
‘“ ” 
cold. 


Stylists and flaming youth have enthusiastically espoused 
the propaganda for ignoring climate and cold by going 
streamline, as instanced by bare legs, bare arms, bare heads, 
wearing of abbreviated or sheer underwear for children and 
women, and B.V.D.’s the year round for men. Thank goodness, 
jodhpurs, overalls and ski pants are becoming stylish! 


Fresh air sleeping in olden times, of necessity, had to be 
cold air sleeping. With modern heating one can have air, 
fresh and warm, controlling the humidity to 35 per cent to 
50 per cent. It will probably take one more generation before 
the fact is grasped that sleeping in cold air is old-fashioned 
and out of date. 


**200,000,000 Colds,” by Robt. Tuobit, Hygeia, Nov., 1939; “Public Malady 
No. 1," Lois Mattox Miller, Hygeia, Jan., 1940, abstracted in “Readers Digest,” 
Jan., 1940 

Editor’s Note: This ms. received in Laryngoscope Office and accepted for 
publication, May 7, 1940. 
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Our first insight into the successful treatment of “colds” 
was given us by a patient suffering with an acute cold. He 
said, “down in Miami this cold would be gone in 24 hours.” 
In “24 hours in Miami” means breathing warm air for 24 
hours. That gave us an idea. With modern heating and 
modern controlled air-conditioning, why not duplicate Miami 
weather? Spend traveling expenses on heat at home and stay 
on the job. Automatic controlled heat and air-conditioning 
can be adjusted to maintain Florida, Georgia or Virginia cli- 
mate at ho. 


In the treatment of an acute cold, in our experience, 
patients seldom lose time from work and are frequently cured 
by one treatment, together with preventive methods explained 
to them. 


When possible, we start the treatment of an acute cold 
with a full hot bath that lasts an hour (no one would think 
of taking a beach bath for less than an hour), patient lying 
in the tub, reading or dreaming. Breathing the warm air off 
the surface of the hot water will open up mucous membrane- 
lined channels and rid one of secretions better than any cough 
syrup. Then to bed in woolly sheets, no cotton or linen sheets. 
A night’s sleep and sweat. If any cold is left in the nose or 
throat the following morning, a hot nasal and throat douche 
is indicated; a gargle is a waste of time and material. If it is 
necessary for the patient to go out of doors soon after treat- 
ment, he should take a quick cold sponge bath, and on leaving 
the house should hold his breath, walk fast, breathe as little 
cold air as possible. 


Much has been said against nasal douches. Nothing has 
ever been successfully said against using water elsewhere in 
the body as baths, enemas, eye washes and douches of other 
mucous membranes Nothing can be successfully said against 
syphon or suction douches of the head, using hot isotonic solu- 
tions. A douche should be used hot enough and long enough 
to get the same shrinking effects on the mucous membranes 
that is observed on a washerwoman’s finger tips after an 
hour’s washing is done. This astringent effect is far better 
than any ephedrine, adrenalin or benzedrine effect. Having 
gotten the head and nose clear, it should be maintained clear 
by mineral oil or sterile white vaseline applied in the nostrils, 
and belladonna internally in some form, taken hourly as nec- 
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essary, to keep the mucous membrane free from congestion ; 
usually six doses at hourly intervals are enough to control 
the congestion, and the belladonna should be repeated there- 
after three or four times a day, as necessary. 


Just in passing, may we remark that another thing that 
predisposes humans to “common colds” is the way babies are 
born — their noses get smeared all over their faces. In time, 
the noses straighten up on the outside but seldom do so com- 
pletely on the inside. If these noses bent on the inside 
breathed the air of the Garden of Eden, where we suppose 
they were intended to live, no predisposition to “colds” would 
develop, or, for that matter, if they breathed the constant 
temperature of the frigid zone — but living in a climate half- 
way between the uniform temperatures found in the sub- 
tropics and the frigid zones, namely, the temperate zones 
(where our weather and climate consists of what is left over 
after the battling elements get through with their climatic 
exchanges), the poor humans’ nostrils are exposed to sudden 
changes of temperature breathed 16 times a minute, 60 min- 
utes in an hour, 24 hours a day — 23,000 times every day in 
the year — no time off for Sundays, holidays or vacations — 
it’s small wonder the “cold” is so common. 


Exposure to cold air is safe when one is exercising, other- 
wise it is inviting a cold. Chilling of the body surfaces 
without exercise leads to morbid changes within the body: 
1. peripheral vasoconstriction, peripheral stasis and anoxemia 
(blue lips, ete.) ; 2. lowered leukocyte count, especially poly- 
nuclears; 3. impaired phagocytic activity. 

One of the immediate results of these changes is the pre- 
disposition to infections of the upper respiratory tract, the 
nasal accessory sinuses, Eustachian tubes and middle ear. 
Select the temperature of your choice (tastes vary), but as far 
as possible stick to that temperature and do all you can to 
counteract any sudden or prolonged chilling of this tempera- 
ture. There are many adjuvants that may be used, such as 
isotonic colloidal silver applied preferably by an air brush; 
codein, sulfanilamide, acetylsalicylic acid; calcium; vaccines, 
etc. 


Space will not permit going into details. The practice of 
medicine is still a matter of secundam artem, and will vary in 
each individual doctor and patient. 
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In short, next to the virus, our variable climate, made still 
more variable by artificial heat, has more to do in determin- 
ing the onset of our colds than any other single factor. Sud- 
den changes from heat to cold are the indirect causes of 
“common colds.” 


The next commonest indirect cause of colds is any rundown 
condition of our bodies. 


In our experience, the following simple directions have 
helped our patients: 


The best treatment for “common colds” is “common heat.” 
Warm air to breathe, warm clothing, warm drinks, avoidance 
of drafts (best done by staying in bed). In other words, give 
yourself the benefits which only the wealthy can obtain by 
seeking southern climates in winter. 


Stay away from people with colds. 


Avoid crowded places, such as theatres or any other assem- 
bly of people. 


Wear sensible clothing, regardless of the styles. Young 
and vigerous peeople can go bare-headed, bare-legged, with 
scant underclothes, but they cannot keep it up long without 
risking their health. 

Sleep in fresh air that has been warmed. Cold air sleeping 
allows colds to steal upon you “like a thief in the night” when 
your body defenses are at their lowest. Breathe through your 
nose. See your doctor if you have trouble in breathing through 
your nose. 


Live and work in well ventilated rooms free from drafts — 
a temperature of 68° is better than one over 70°. 

Cool off gradually when perspiring. 

Have diseased tonsils, adenoids and bad teeth removed or 
treated. 

Keep your feet warm and dry. 

See a doctor if you keep on “catching cold” in spite of 
taking care of yourself. 

Consideration of the treatment of the “cold” is not com- 
plete without some references to allergy. We will protect 
ourselves from disappointment and go a long way toward 
success if at the time of their first call we have every patient 
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with an acute cold blow the nasal secretion into a paraffin 
paper and takes smears for examination. If eosinophiles are 
prevalent, the patient is allergic. Act accordingly. 


To the old-fashioned family doctors who have successfully 
cured colds for years, the attitude of defeatism in the treat- 
ment of “colds” based on scientific laboratory methods in 
endowed medical centres does not jibe with our scientific clini- 
cal experience in actually curing patients, with little if any 
loss of time from work. We feel that perhaps the scientist 
has got lost in his statistics, just like the man who “could not 
see the forest because of the trees’ — shall we say — he can’t 
see the truth because of the (stati-sticks)? After all we do 
know something about colds — in the first place, it comes in 
the nose; we breathe through the nose; we are warned of its 
onset by a “sneeze,” which notifies us that chilling of the 
body or direct irritation has reacted in the nasal mucous 
membranes through the sympathetics; breathing warm air 
makes a “‘cold’”’ better; English statistics prove that the larg- 
est incidence of colds comes in the coldest month — Febru- 
ary; the autonomic nervous system has a relationship to vaso- 
motor control in the nose through the sphenopalatine gan- 
glion; the symptoms of a cold can be divided into two stages: 
1. that produced by the virus (watery secretion, one to three 
days) ; and 2. that produced by pathogenic bacteria (muco- 
purulent secretion). 


Our suggestion outlined in this article is that we might 
rediscover the obvious if we would: first, study the patient; 
second, the environment, and then the common sense treat- 
ment of “common colds.” One does not need any extravagant 
financial endowment nor any endowed research laboratory to 
study the common cold. Everyone can be his own “guinea 
pig” because everyone has actual experience and inside infor- 
mation about his own colds; he can verify facts by his own 
experience. Don’t defy the ever present climate. Two hun- 
dred million Anglo-Saxons and their forebears, who for hun- 
dreds of years called “upper respiratory infections” colds, 


cannot be all wrong. 
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TULAREMIA: ASSIMILATING SYMPTOMS OF AN 
ACUTE ETHMOID, SPHENOID INFECTION.* 


Dr. HENRY M. GoopyYEAR, Cincinnati. 


A young woman, age 27 years, was referred to me for the 
diagnosis of a possible acute sphenoid sinus infection, with 
the following history: 


Eight days previous the patient had experienced severe 
headache over the occipital region and frontal area, especially 
marked on the right side. There was a slight vertigo, chill, 
and temperature of 104° at this ‘time. Her family. doctor 
noticed a postauricular adenitis on the right side and a con- 
junctivitis of the right eye. The right nasal passage was swol- 
len and inflamed. 


The high temperature persisted, and 80 gr. of sulfanila- 
mide were given per day without reduction of temperature or 
any control of pain. Opiates were necessary. 


I saw the patient on the eighth day after the onset of her 
symptoms. The right eye was red and swollen, and the lids 
appeared to be unusually thick, with distinct yellow spots 
upon a reddened conjunctiva. There was distinct swelling of 
the glands back of the right ear and over the right side of the 
neck. 


The nasal membranes were rather pale and there was no 
evidence of any severe acute infection. Careful examination 
and Roentgenographs showed all the nasal sinuses to be 
apparently normal. The tonsils were moderate in size and 
clean. 

The patient complained of pain about the right eye, right 
temporal region, right occipital, with pain toward the right 
shoulder, resembling a sphenoid or posterior ethmoid infec- 
tion on that side; however, the high temperature and the 
swollen glands, with very little findings in the nose and 
throat, made one suspicious of some infection of an unusual 
character. 


*Read before the Cincinnati Otolaryngologi 
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The patient, who lives on a farm, was asked if she had 
recently come in contact with rabbits. To this question she 
replied that 11 days previous she had dressed wild rabbits, 
wearing rubber gloves, and noticed no ill effects until three 
days later, when the symptoms first appeared as recorded 
above. A blood count was made which showed no unusual 
findings other than that of an acute infection. 


An agglutination test was made for tularemia, which was 
positive on the eighth day after the onset of the symptoms 
and 11 days after the exposure. 


A diagnosis of oculoglandular tularemia was made. Dr. Lee 
Foshay was consulted and 15 cc. of his serum was given. 
Within 48 hours the temperature had receded and the eye was 
almost clear. The swelling of the glands diminished until the 
fifth day, when increased swelling occurred and the tempera- 
ture rose to 102°. This was thought to be due to serum reac- 
tion and histaminase was given. The temperature dropped 
rapidly, the glands receded, and on Dec. 26, three weeks 
after the onset, the patient seemed to be well and free from 
disease. 


There was no lesion found on the hands at any time and the 
patient may have touched the glove to her eye, accounting for 
the initial infection. The patient also stated that she had 
removed the gloves and had touched the rabbits after they had 
been dressed. 


Tularemia is no longer a disease of the west but is found 
throughout our country and must be borne in mind in all 
unusual acute infections. It is transmitted most frequently to 
people dressing wild rabbits or squirrels, but may be trans- 
mitted by a variety of insects. 


The ulceroglandular type with ulcers on the hands is the 
most frequent ; second, the oculoglandular type with a primary 
infection of the eye. 


There is an incubation period of one to six days, and 
the agglutination test is not positive until the eighth day 
(Dr. Foshay). The onset is usually sudden, with a tempera- 
ture of 101° to 104°, accompanied by severe muscular pains 
throughout the entire body, chills, headache, prostration and 
often vomiting. 
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The typhoid type is characterized by fever and an enlarge- 
ment of the spleen. 


Tularemia is spreading rapidly throughout the country and 
the otolaryngologist will more frequently contact the oculo- 
glandular type. The early local symptoms of an inflamed eye 
and head pains on the same side may lead the patient and the 
physician to suspect a severe acute nasal infection. 


The thickened appearance of the eyelids with the peculiarly 
distinct yellow spots on a red conjunctiva makes a picture that 
one cannot soon forget and should lead to an early diagnosis. 


556 Doctors Building. 








BOOK REVIEWS. 


How to Help Your Hearing. By Louise M. Neuschutz. With a Foreword 
by Walter B. Pitkin. 179 pp. Indexed. New York: Harper and Broth- 
ers. Cloth. Price $2.50. 


One might be led to anticipate from the title of this volume that it presents 
a means tor improving the physiological ability to hear on the part of an 
individual with impaired hearing. The closest approach to this type of material 
is contained in the acoustic drills in the Appendix. These drills can conceiv- 
ably contribute to improved interpretation of sound and speech but, in our 
present stage of knowledge of auditory theory, can accomplish little in actu- 
ally improving physiological ability to hear 


“How to Adjust to a Hearing Impairment” more fittingly describes the 
contents of the book. The author, who is hard-of-hearing, does not senti- 
mentalize her handicap but offers practical concrete advice to those who must 
adjust to a hearing loss. She exhorts the hard-of-hearing person not to cater 
to public sympathy but to “face the facts.” The chapters on “The Art of 
Being Deat” and “Riding the Hobby Horse” are particularly significant in 
their social and psychological implications. In discussing occupational outlets 
for the hard-of-hearing, she departs from the traditional generic manner in 
which this problem has heretofore been treated and cites specific instances of 
economic rehabilitation that should hearten anyone. The combination of lip- 
reading and a well fitted hearing aid is championed with very worthwhile hints 
for using them most efficaciously 


As an addition to the rapidly accumulating literature on the hard-of-hear- 
ing, this work, in an informal and nonprofessional manner, contributes much 
to the understanding and solution of the psychological, social and economic 
pr blems of those afflicted with a hearing loss from the point of view of one 
who has been forced to face them since the age of 12 S.R.S 


Complete Guide for the Deafened. By A. F. Niemoeller, A.B., M.A., B.S., 
author of the “Handbook of Hearing Aids.” 256 pages with Index 
Harvest House, New York. June, 1940. Price $3.00. 


This certainly is a most complete, though rather verbose volume on the 
subject of deafness. Its 77 chapters wander through a vast amount of fairly 
well presented detail which includes, for the layman, basic anatomy, physi- 
ology, etiology and differential diagnosis of deafness. An attempt is made 
to cover such phases of the subject as the influence of upper respiratory 
infection, contagious diseases, otorrhea, foci of infection and allergy; the part 
played by diet, drugs, heredity, etc. Much thought is given to the education, 
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recreation and employment of the hard-of-hearing. Ready information 
regarding social aspects, legislation and special societies is included. 


A great deal of space is devoted to preventive measures in the home, as well 
as in the school. An attempt is made to give detailed medical advice and it 
is here, as well as in the other otologic aspects, that the author frequently 
makes obvious mistakes resulting from his unfamiliarity with otologic detail 
Occasionally explanations and theory in this part of the work become ambigu- 
ous and contradictory. 


These minor e —- need not detract from the general excellence of the 
work. Fundamentally, this volume is written for the hard-of-hearing never- 
theless, it is aanaieided for careful reading by both the specialist and the 
general practitioner B. H.S 
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Storz-LaForce Adenotome 


Unexcelled smoothness of operation is obtained with a new construction, a 
guiding channel firmly holds the shaft to which the blade is connected. Thus 
the possibility of the two shafts separating under pressure is eliminated. 


The new spear-shaped cutting edge of the blade overcomes a common fault 
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the blood vessels; frequently the cause of excessive hemorrhage. The Storz 
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